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RANGE SOIL CONDITIONS INFLUENCE WATER 


SOME RELATIONSHIPS PRECIPITATION AND SOIL 


CONSERVATION FARMING... 


conserves farmers’ time and energy, promoting better 
soil and water management. With Case Eagle Hitch 
Tractors and matching mounted implements takes but 
minute hitch right from the tractor seat; takes but 
moment adjust working depth. Break-Away Contour 
Plow (above) turns uniform, even-width furrows con- 
tour curves—makes contour plowing more practical. 
uncouples, undamaged, when hits stump stone. Lifted 
hydraulic power, skips over waterways without 
scratching sod. Other Case Eagle Hitch Implements are 
equally advanced concept and function, 


CASE 


Hitch Implements include this 
type springtooth harrow. touch the 
hydraulic control shakes out trash lifts 


clear travel without Ask for Eagle 


Hitch Implement Catalog—also for “Visual 
Aids Modern Farming.” catalogs films, 
charts, and other educational items—all avail- 
able instructors, classes groups request 
through any Case dealer branch house. 


Case Co., Racine, 


COW MEN THE 


cowboys with Texas, Wyoming, and other 
states the West. That’s still great 


cattle country but—as the West was pioneer 
land for cowpunchers century ago—the 
Old South sprouting new crop cattlemen 
today. One-time cotton kings 

have become cattle barons, the true sense 


that noble word. 


Hard-pressed costs and labor shortages, 
cotton growers have seeded 


millions acres grasses and legumes. Old 
the Sunny cotton fields are abloom with lush meadows. 
Good cotton ground often better pasture land. And livestock likes the idea. Whether beef 

dairy stock, sheep swine, livestock 
takes the Sunny South, where grazing 
possible months the year, even 
favorable seasons. 


That’s big advantage—year-long 
grazing, and southern cattlemen are quick 
see it. They see, too, that grassy fields 
alleviate the perennial problem 
soil erosion. 


Thus new chapter the 
evolution North American 
agriculture. This diversification farming 
coincides with tremendous industrial 


development now under way the Cotton 
Belt. This America her best— 
men vision making new frontiers. 


Irrigated pastures for expanding herds dairy cattle. 


DEERE, 


Ret a} 


There’s nothing fanciful this idea, 
modern dairymen have discovered. 
why many them are carry- 
ing out programs pasture renovation. 

These dairymen have learned, too, that 
the starved and unproductive pastures 
yesterday are targets for the erosive 


effects wind and rain. millions 
neglected pastures throughout water- 
shed are the seeds major floods. 

Intelligent care our precious farms 
challenge all us. who make 
some the tools agriculture are 
eager this challenge. 


Building better world through better farm mechanization 
the business Harry Ferguson, Inc., Detroit 32, Michigan 


FERGUSON TRACTOR and Ferguson System Implements 


Copyright 1952 Harry Ferguson, Inc. 
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Mowing alfalfa strip with Farmall tractor and McCormick mower. 


Hillsides Need GREEN Umbrella 


Scientists the Missouri Agricultural Experiment 
Station have demonstrated the high cost grass- 
less farming rolling land. For fifty consecutive 
years, they planted corn test plot 3.7 
percent slope. less than one lifetime, seven 
inches fertile topsoil were lost! 

Profiting from the work these and other agri- 
cultural leaders, more and more farmers are using 
grass hold their hillsides for present and future 
production. Grass blades shield soil particles from 
the destructive pounding heavy rains. Grass 
stems reduce soil washing slowing runoff water 


Observe Farm Safety Week July 20—27 
Think SAFETY... Act SAFELY 


“crawl.” Grass roots help anchor soil 
particles firmly place. 

Hydraulic implement control and other ad- 
vanced features make easy for owners Mc- 
Cormick Farmall tractors and regular McCormick 
equipment farm across grassed 
plant, tend, and harvest crops sandwiched 
between soil-holding grass strips. With this equip- 
ment, thousands farmers are finding practical 
and profitable protect sloping land with 
grassy umbrella, increase its productivity for 
the years ahead. 


INTERNATIONAL HARVESTER 


Motor Crawler Tractors and Power Units 


Refrigerators and General Office, Chicago 


| 


ournal 


SOIL WATER CONSERVATION 


ADVANCE THE SCIENCE AND ART GOOD LAND USE 


This JOURNAL the official organ the 
Soil Conservation Society America. 
owned, edited, and published bi-monthly the 
Society. 


OFFICERS AND COUNCIL 
THE S.C.S.A. 


First Vice President 
Rocer Council 
Musser 
Council 


Executive Secretary 
Wayne 
Suite 1016 Paramount Building, 
Des Moines Iowa 


Treasurer 
Register Tribune Building 715 
Des Moines, Iowa 


Locust 


PUBLICATION OFFICE: 32nd Street and Elm Ave- 
nue, Baltimore 11, Maryland. 


NATIONAL HEADQUARTERS AND SECRETARY’S 
OFFICE: Suite 1016 Paramount Building, Des 
Moines 9, Iowa. 


POST OFFICE ENTRY: Entered as Second-Class mat. 
ter the Post Office Baltimore, August 
28, 1946, under the Act March 1879. 


MEMBERSHIP: Annual membership calendar 
year basis and $5.00 per year for members and 
$3.00 per year for associate members, which $1.50 
for subscription the and for 
AND Subscriptions for the JOURNAL 
libraries and others $3.00 per year. Single copies 
are each. 


CORRESPONDENCE—Concerning manuscripts, books 
for review and other editorial matters should sent 
to the Editor, Room 303, Watson Building, Fair- 
mont, West Virginia. 


BUSINESS CORRESPONDENCE—Concerning 
tances and questions should be sent to the Executive 
Secretary, Suite 1016 Paramount Building, Des 
Moines 9, Iowa. 


CHANGE ADDRESS: Notice change address 
should received two weeks before the date issue 
on which the change is to take effect. Both the ola 
and the new address should be sent to the office of 
the Secretary. 


REPRINTS: Articles appearing in this publication may 
be reprinted on condition that full credit be given the 
JOURNAL OF SOIL AND WATER CONSERVATION and 
the author; also the date publication. 


Contents for July, 1952 


Rechenthin 


SoME RELATIONSHIPS PRECIPITATION AND Loss 


SMALL AGRICULTURAL 
F.R. 


Lanp CHARACTERISTICS AND THE SouTH 
ARABIA 
Howard Ferris 


Edd Roberts and David Ryker 


Sidney Weitzman and Trimble, Jr. 


Robert Williams 


Ben Osborn 


Recent 
James Stallings 


COMMENTS 


AND CONSERVATION GLOSSARY—SECTION 


111 


144 


EDITORIAL OFFICE: ROOM 303 WATSON BUILDING 
FAIRMONT, WEST VIRGINIA 


WALTER GUMBEL, Editor 
EDITORIAL BOARD 


Term Expiring 1953 


Term Expiring 1952 
Ben San Angelo, Texas 
Rocer Bray, Urbana, 


Term Expiring 1954 


Falls Church, Virginia 


Van Portland, Oregon 


DRIVE 


and 


and SUBSTITUTE for All- 
Wheel Drive and All-Wheel 
Steer motor way 
which any rear drive, front 
steer machine can equal the ma- 
neuverability, power-at-the-blade, and all-around 

With All-Wheel Drive, there are idling front 
wheels dead front end consume power and 
decrease operating efficiency. All weight driv- 


Austin 


ing wheels—front and rear—contributing 100% 
traction and utilizing the full power the engine. 

All-Wheel Steer provides unequalled maneuver- 
ability; saves time every job; makes possible 
work places where ordinary motor graders 
cannot go—do things they cannot do. 

Get the complete story the many additional 
features these outstanding graders from your 
A-W distributor, send for the latest bulletins. 


Like the Hunrer and His Dog... 
ALL-WHEEL 


Master Tool 
Soil 
Building 


All soils, while satisfying hungers, themselves 
become hungry. Like the sow with large litter, 
the fount nourishment must itself fed and 
renewed not any old time; not eventually; but 


Many soil-nourishing elements manure are 
either volatile and easily dissipated the at- 
mosphere leachable, quickly disappear- 
ing into creeks, streams and rivers. There’s one 
sure way save these important, life-giving, 
fertile soil-building elements quickly 
returning them the soil. 


New Manure Spreaders— because their 
thorough shredding and have been 
the master tool soil building for over 
years. Today, even more than yesterday, this 
soil-conserving, fertility-building tool must 
our labor-short farms whose increasing size 
demands highly mobile, dependable, quick- 
spreading machines. 


literature, describing NEW IDEA Spreaders and 
other NEW IDEA specialized farm machines will sent 
upon request. 


FARM EQUIPMENT COMPANY 


CORPORATION 


Dept. 645, Coldwater, Ohio 
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Potential “Dust Bowl” the Making 


RECHENTHIN 


Drought, large acreages land planted cotton with resulting unprotected soils, 
and high winds have combined create serious condition the southern end the 
High Plains Texas. Fortunately, winds subsided intensity during early June, but 
drought continues hamper the cropping the rich cotton area. 


FARMERS, soil conservation district supervisors, and 
field personnel the agricultural agencies are anxiously 
watching the area, for here potentially another “dust 
bowl” the making. The soils are largely sandy 
nature, and are susceptible wind erosion not pro- 
tected vegetative cover. rain, there little 
chance get the cover. 

Conditions the area during February, March and 
April were bad that some people insist that they were 
the worst ever. Highways and railroad tracks some 
points were covered, requiring maintenance crews re- 
move sand from rights-of-way. During some periods, 
highways the area were closed because blowing dust 
and sand made visibility bad was dangerous 
travel them. number accidents necessitated the 
closing the highways during the high wind periods 
much six hours. Dunes accumulated along fences 
and fields. some fields, the topsoil was removed 
down the hard subsoil plow sole. 

Reports prepared field personnel the Soil Con- 


Rechenthin, memebr the SCSA, zone con- 
servationist with the Soil Conservation Service. located 
Fort Worth, Texas. 


servation Service, based observations and field checks, 
revealed that April 16, 1,212,000 acres cropland 
had been damaged moderate severe degree 
wind erosion. Many times that acreage had been dam- 
aged lesser degree. 

Drought has doubt been responsible large part 
for the existing conditions. Below normal rainfall oc- 
curred 1951 the southern High Plains from Lub- 
bock southward. Insufficient moisture occurred most 
the area for making good crops under dryland farm- 
ing. some parts, crop failures occurred. re- 
ported that little 2.6 inches fell some parts 
the Big Spring-Midland area during the year. Normal 
for the area about inches annually. 

Following this extremely dry year, fall and winter 
moisture was inadequate for satisfactory tillage prac- 
tices establishing cover crops. Big Spring re- 
ported 0.82 inch the month period, November 
1951 April 15, 1952. Lamesa reported 0.99 inch, 
and Lubbock big 1.90 inches for the same period. 
Cover crops wheat and barley failed after coming 
good stands September rains. 

Another contributing factor the erosion damages 


Lett. Jesse Jenkins, District Conservationist Lamesa, shows how surtace soil has been drifting cotton field. Note 
the bare stalks which offer almost protection. About per cent the southern end the High Plains was planted 
cotton 1951. Drought, winds and poor cover took severe toll the sandy soils the area. Right. Marshall 
Fort Worth, Regional Soil Scientist, shows what remains terrace built field last year. Almost all the soil blew away 
after cover crop small grain failed due drought. 


Left. There are bright pictures too. This sandy, severely blown field the Cochr 


AND WaTER CONSERVATION 


an-Yoakum-Terry Soil Conservation 


District that was retired grass. The weeping lovegrass which the three men are standing has controlled blowing and will 
furnish lot good grazing. Right. Marshall here shows how the grain sorghum has controlled blowing. There only 
slight evidence blowing this field the Soil Conservation Experiment Station near Brownfield, whereas adjoining fields 


similar soils were blowing badly. 


was the large area not protected vegetative cover. 
Soils subject wind erosion must protected grow- 
ing cover residues the surface. 1951, large 
part the area was planted cotton, much 
per cent the land some districts. Cotton after frost 
loses its leaves, and only the bare stalk remains. This 
affords almost cover the surface. Harvesting 
mechanical strippers contributed removing the little 
residue that remained. 

top this, February started out with some high 
winds, which increased intensity. mid-March, 
winds unusual intensity were blowing almost daily. 
Lubbock’s morning paper, the Avalanche, reported that 
winds March 1952 were almost double the average 
velocity those March 1951. 

the midst the severe conditions, there were few 
bright pictures. The response grasses planted some 
severely blown fields the past few years the Soil 
Conservation Service and farmers cooperating with 
the soil conservation districts was excellent. Notable 
the growth the blue panicum and weeping and sand 
Some fields previously damaged now show 
evidence wind erosion under grass, though some 
the grass actually made little growth 1951 due 
low rainfall. Some the blue panicum and lovegrasses 
made enough growth furnish considerable grazing 
well cover. 

Grain sorghum residue, left the surface, furnished 
enough protection that little soil was removed from 
the fields, although some shifting occurred. fact, 
some sorghum fields actually accumulated soils blown 
from adjoining unprotected cropland. 

Farmers resorted emergency tillage bring clods 


the surface stop the wind blowing. small amount 
moisture February made this possible, but mid- 
March the moisture was gone and most farmers were 
unable till again until more moisture occurred. Many 
farmers deep-plowed their land, bringing sandy clay 
subsoil clods, with good results where the heavy sub- 
soil was within reach the plow. 

Agricultural agencies and subsoil conservation districts 
are making plans combat the erosion hazard. Rains, 
when they come, doubt will much get the condi- 
tions check. Most important, course, fitting the 
treatment the needs and capabilities the land. 
Highly vulnerable soils, for example, would retired 
grass. Other soils can grow erosion resisting crops 
such grain sorghums. The better soils need sorghum 
strips fields resist the wind’s attack. These 
are the keys the problem. Other conservation mea- 
sures must woven into the fabric they are needed. 

Issue 

The diagram showing the action Krilium Page 

the April 1952 issue the was error. 


should read— 


Diagrammatically, the action Krilium (12) may 
shown follows: 


Experimentally Soil Clay Particles Soil Condition 

Clay suspension aggregated 

formed, easily dis- 
persed. 

Polyanion (Krilium) stabilized 


added 


bridges. Aggre- 


gates strong. 
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Some Relationships Precipitation and Soil Loss’ 
Small Agricultural Watersheds 


DREIBELBIS 


knowledge the relation certain rainfall characteristics soil erosion need- 


aid the solution soil and water conservation problems. 


study such rela- 


tionships has revealed that the monthly amounts rain falling rates intensity 
are greatest June and July followed May, August and September for the Coshocton, 
Ohio area. There appears little correlation annual and monthly precipitation with 
soil erosion. direct correlation was revealed when amounts rain falling the higher 
intensities were compared amounts erosion. Soil conservation practices have reduced 
soil loss considerable extent shown data obtained from paired small 2-acre water- 


sheds for the period 1939-1950. 


BECAUSE THE WIDESPREAD concern and 
interest soil erosion, many studies various parts 
the country are being conducted determine the causes 
erosion and what can done prevent reduce 
these losses. humid areas, rainfall commonly re- 
garded the principal cause. the purpose this 
paper show the relation certain rainfall character- 
istics erosion observed the Hydrologic Research 
Station the Soil Conservation Service near 
Coshocton, Ohio. The effect conservation farming 
practices these relationships also illustrated. 

Many investigations have shown that the bulk soil 
loss occurs from land row crops. The Coshocton 
data, which were obtained from small watersheds about 
two acres also reveal this fact. The erosion 
values presented herein are limited the corn years 
four-year rotation corn, wheat, meadow, meadow. 


Relation Amounts and Rates Rainfall 
Erosion 


regions where the annual precipitation varies from 


station, there appears value attempting 
correlate annual precipitation with annual erosion. For 
example, with 39.61 inches precipitation 1941, 
there were 2.1 tons soil loss per acre from corn 
watershed, whereas, 1945 with 45.36 inches pre- 


cipitation there was only 0.4 ton soil loss from the 
same area. possible have large amount an- 


Dreibelbis, member the Soil Conservation Soci- 
ety America, Soil Scientist for the Hydrologic Research 
Station the Soil Conservation Service Coshocton, Ohio. 
This article joint contribution the Hydrologic Research 
Station and the Agricultural Experiment Station, Wooster, 
Ohio. 

The author wishes express his appreciation Mr. Lloyd 
Harrold, Project Supervisor, for valuable suggestions given 
the preparation the manuscript; also Mr. Robert 
Youker, Agricultural Aid, for valuable assistance 


nual rainfall with very little erosion while also pos- 
sible have small quantity annual rainfall with 
great deal erosion. 

comparison monthly rainfall and erosion (Table 
shows better correlation than the annual values. 
evident, however, that high value monthly rain- 
fall does not necessarily mean that the erosion value will 
also great. September 1944, rainfall 1.85 inches 
resulted 1.9 tons soil loss per acre corn watershed 
106. September 1948, rainfall 3.35 inches this 
same area corn resulted 0.5 ton erosion. 
Table the data also reveal that September 1945, 
was possible have 9.29 inches rain with almost 
erosion. 

The above comparisons indicate that necessary 
know more about rainfall than annual, monthly, 
even daily amounts order evaluate the rainfall fac- 
tor soil erosion studies. This led the author as- 
semble the rainfall data first into storm totals shown 
Table These data show, for example, that storms 
one inch more occurred most frequently May, 
June, and July. About per cent storms one inch 
more rainfall occurred the five-month growing 
season, May September. over per cent the 
annual erosion usually occurs this same period, 
further analysis the data necessary. 

Finally, the rainfall data were assembled 
manner show the effect rainfall intensity 
erosion. The amounts rain that fell rates greater 
than selected rate values were tabulated and summarized 
into monthly totals (Table 3). The total rain thar fell 
rates greater than zero the total rainfall. For exam- 
ple, the average value for June 5.13 inches the 
total average rainfall (1937-1950) for that month. The 
value 2.42 inches for June the 1.0 inch per hour 
rate line that portion the June rainfall (1937-1950) 
that fell rates over 1.0 inch per hour. 


further analyzing the data Table can 
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Table 1—Summary data precipitation, runoff, and soil loss corn 


Annual 
precipi- 
tation 
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Coshocton silt Keene silt loam; Muskingum silt loam; Mx, mixed soil types and 


and runoff expressed inches; soil loss pounds per acre. 
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seen that per cent the annual rainfall that fell 


rates greater than inch per hour the five- 
month period, May September, which comprises most 
the growing season. This value closely approximates 
the seasonal distribution soil erosion. 
The annual variations rain falling different in- 


tensities for the month June are shown Table 
The annual variations for July are similar. During these 
two months much more rain falls the higher inten- 
sities than any other months the year. The variations 
intensity from year year are also illustrated 
this table. From these data and those presented 
Tables and can seen that for this locality the 
highest intensities and the greatest amounts rainfall, 
well the largest number storms, occur during 
the growing season, May September, with the maxi- 
mum occurring June and July. well known that 
drop-size usually increases with rainfall 
sulting greater soil dispersion, soil packing, and re- 
duced infiltration. The need for developing agricultural 
practices meet this situation therefore apparent. 
row crops the soil least protected and most vul- 
nerable damage raindrop splash and surface seal- 
ing during the summer months when the crops need the 
most water. Practices that promote infiltration and 
thereby reduce surface runoff are enhancing the water 
economy crop growth. Since cannot control 
amounts and intensities rainfall, means and methods 
must developed for getting more the water into 
the soil where can the most good and result the 
least damage the areas involved. 


Influence Conservation Practices Runoff 
and Soil Loss 


example the effectiveness soil conservation 
practices reducing soil and water losses shown 
the data collected from paired small watersheds which 
have been four-year rotation corn, wheat, mead- 
ow, and meadow since 1941. Conservation practices in- 
volve contour cultivation and improved meadow crops, 
whereas, poor practices are straight row (across slope) 
cultivation and poor meadow crops. The monthly runoff 
and soil loss from these areas while corn appears 
Table From these data can seen that conserva- 
tion practices have reduced soil loss considerable 
extent. Data for watersheds 103 and 110 include three 
corn years the rotation which the soil loss was con- 
siderably lower each rotation the conservation-prac- 
tice watershed than the poor-practice area. During 
the years 1944 and 1948 comparison mulched-corn 
watersheds with poor- and conservation-practice areas 
shown. 1944 the soil loss the mulched area was 


AND Loss SMALL WATERSHEDS 


Table distribution number storms equal exceeding various 
amounts rainfall for 14-year period 1937-1950 


Precipitation 


equal Annual 
exceeding Jan. Feb. Mar. April May June July Aug. Oct. Total average 
inches 
Table 3.—Average monthly amounts rain that fell rates greater than 
various rate values, 1937-1950, Gage 
Monthly amounts rain that fell rates greater than that shown Column Annual 
electe 
intensities Jan. Feb. Mar. April May Aug. Oct. Total 
(in/hr.) In. In. In. In. In. In. In. In. In. In. In. In. In. 
2.90 2.19 3.55 3.46 4.54 5.13 4.64 3.13 2.76 2.45 2.41 2.10 39.26 
.24 .77 2.26 3.42 3.47 2.00 1.48 15.83 


term “amounts rain falling rates greater than selected values” should not confused with the concept all the rain falling these 
rates. For example, the rainfall rate over three inches per hour lasted for six minutes the amount falling rates exceeding 1.0 inch 


per hour would 0.2 inch. Since part the rainfall may greatly exceed the three-inch per hour rate, portion the 


amount would fall less than one inch per hour. 


Table 4.—Total amount rain that fell rates greater than selected rate values 
for the month June 1937-50, Gage Y102 


Amount rain falling rates greater than— 


Year in/hr in/hr in/hr in/hr in/hr in/hr in/hr in/hr in/hr in/hr in/hr 
0.3 0.5 1.0 1.5 2.0 3.0 4.0 5.0 6.0 7.0 
In. In. In. In. In. In. In. In. In. In. In. 
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2.36 2.33 2.03 1.83 1.44 .22 
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only 516 pounds per acre while the poor-practice 
area was over tons. large gully developed the 
conservation-practice area which resulted soil loss 
over tons per acre which was slightly more than 
the poor-practice area. 1948, however, this gully 
had been converted grass waterway and the soil 
losses amounted slightly more than seven tons for the 
conservation practice area (watershed over tons 
for the poor practice area (watershed 106); and only 
pounds for the mulched area. 

The influence conservation practices much 
greater reducing soil loss than runoff. conserva- 
tion practice watersheds runoff has averaged about 
per cent that poor practice areas. Soil loss has 
averaged only per cent. 


Correlation Soil Loss With 
Rainfall Intensities 


Although some cases monthly amounts rainfall 
show some correlation, the best correlation soil loss 
can made with rainfall intensities. Figures and 
data are plotted showing amounts soil lost 
erosion with amounts rain falling rates greater 
than one inch per hour. Data for storms May and 
June appear Figure and for July, August, and 
September Figure Both conservation- 
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2.0 
Amount of rain falling et retes > 1,0° per hour (inches) 


amounts of rein felling at rates greater then 1 inch per hour, 


practice watersheds are included. For equal amounts 
rain falling intensities greater than one inch per 
hour, the greater amounts soil lost surface run- 
off occur the May-June period and lesser amounts 
the July-August-September period. For example, for 
three inches rain falling rates over one inch per 
hour, the May-June curve (Figure shows five tons 
erosion per acre for the conservation-practice watershed 
and about tons per acre for the poor-practice water- 
shed. For the same rainfall the July, August and Sep- 
tember period (Figure the erosion was 1.5 tons per 
acre for conservation practices and 8.4 tons per acre for 
the poor practices. There striking difference the 
curves representing the conservation practice water- 
sheds compared with those the poor practice 
There considerably less erosion the conservation 
practice areas per unit amount rain falling rates 
than one inch per hour. These relationships 
were developed from data obtained watersheds 
having land slopes ranging from per cent. In- 
sufficient data have been obtained from watersheds 
different slope reveal the effect land slope. 

classifying precipitation amounts, intensities, 
and the number storms various magnitudes occur- 


(Continued page 127) 


Land Charateristics and Land Use the South 
Tihama—Saudi Arabia 


HOWARD FERRIS 


Usually one envisions the country Saudi Arabia being vast expanse hot, 
sterile, sandy desert. While this description may adequately describe the greater por- 
tion the country, nothing could farther from actuality when speaking the South 
Tihama, that part the Asir province lying adjacent the Red Sea the southwestern 
part Saudi Arabia. Here one finds verdant fields that have been cultivated for thousands 
years, vast areas grazing land supporting livestock good quality, and above all 
pleasant, energetic people, very much interested improving their way life through 
better utilization the soil and water resources. 


THE SOUTH TIHAMA part the extensive 
coastal plain that characterizes much the southwest- 
ern coast the country, extends from the Yemen 
border the south large volcanic extrusion the 
north, distance aproximately 120 miles. width 
varies from eight miles, being bordered the 
West the Red Sea, while the Asir mountains, rising 
heights 8000 feet, forms the Eastern barrier. Jizan, 
located the Red Sea, the principal city and seaport 
the South Tihama. has population 25,000 
inhabitants, and the seat government for the re- 
gion. Transportation and travel are carried out princi- 
pally means camels and donkeys. 

The people the region are largely two types, the 
true Arab, descendant tribal stock, and the negro, 
migrant from Africa. Aside from small numbers 
nomadic Bedouins, the major part the population 
leads agrarian life. However, one actually lives 
the land, but small villages, moving the fields 
the morning and returning night. 

Climatically the region may characterized hav- 
ing high annual mean temperature, comparatively 
small diurnal range, high humidity throughout the year, 
and irregular scanty rainfall. Average annual rainfall 
has been estimated from four eight inches, with 
amounts inches falling the higher mountains. 
Most the rains fall during the winter months from 
November February, with period monsoon rains 
occurring during late July and early August. Summers 
are long and hot, with temperatures reaching 115 
degrees Fahrenheit. frosts occur during the entire 
year. 


Howard Ferris Soil Scientist with the Foreign Ac- 
tivities Office, Bureau Reclamation, United States Depart- 
ment the Interior. recently returned from six months 
assignment Soil Scientist with the Food and Agriculture 
Organization the United Nations mission Saudi Arabia. 
The mission was concerned primarily with investigating the 
irrigation potential several sites the country. 


Wadi Toasher, the efficient use the water resources the 
wadis, the key the future agricultural development 
the South Tihama. 


Physiographically the South Tihama may divided 
into four major land forms, each possessing distinctive 
physical and cultural characteristics. Lying adjacent 
the Red Sea the flat, barren, saline belt, 
varying width from narrow insignificant bands 
areas extending miles inland. Vegetation 
most places very sparse, with Suaeda fruticosa, 
very salt tolerant species being the dominant type. Due 
the high salinity the soils, the Sabkha has never 
been utilized agriculturally. 

Occupying position between the lower lying Sabkha 
and the mountains the Khabt’ alluvial—aeolian 
plains, the most extensive land type the South 
Tihama. Topography for the most part level very 
gently undulating, with micro-relief varying from 
scattered sand hummocks areas dunes. Vegetation 
consists variety drought resistant grasses, shrubs 
and trees. The soils are formed largely from alluvium 
washed from the Asir mountains, together with some 
wind blown material, and are weakly developed and 
light textured. 


term. 
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Numerous arise from the Asir watershed and 
cut through the plains. During periods rainfall 


the mountains, flood waters move down the channels. 


The majority the Wadis tend spread out after 
striking the plain, and through flood plain conditions 
and diversion water for irrigation, large quantities 
fine textured alluvium, principally silt, deposited. 
The width and depth deposition varies with the size 
the watershed and the amount runoff. Wadi Baish, 
the largest the South Tihama, spreads out widths 
six eight miles. Topography for the most part 
level, with the majority the land being under cultiva- 
tion. The soils the Wadis are immature, stratified, 
and largely medium texture. Aside from minor local 
areas they are free from toxic amounts salts, and are 
excellent agricultural soils. 

the East the Asir mountains rise abruptly above 
the plains. They are composed complexity ig- 
neous and metamorphic rocks. some sectors, notably 
the northern part the region, extensive areas 
rocky alluvium has been deposited the form fans 
the base the mountains. 

Agriculture has been practiced the South Tihama 
for two thousand years more. Two systems crop- 
ping have been common use—flood cultivation ir- 
rigation, and rain dryland cultivation. The former 
the more universal system used, and confined 
Wadis having sufficient land area and runoff for good 
crop production. 

The method flooding community undertaking. 
series earth filled wing dams (Aqums) are built 
into the Wadi channel, causing the diversion part 
the flood waters (Sayl) into selected fields. After sufh- 
cient water has been diverted cause reduced flow, 
earth dam, built across the entire channel, downstream 


term for stream bed—includes both channel and adjoining 
valley. 


from the wing dams, impounds and diverts the remain- 
ing flow. Following flood, the people the community 
decide vote whether sufficient water has been diverted 
for successful crop. the majority vote the 
they petition the Amir Jizan (ruler 
South Tihama) for permission cut the main dam. 
section from the middle the structure removed and 
succeeding flood waters are utilized similar manner 
downstream. Priority water rights varies with the 
location the community along the Wadi, with com- 
munities upstream having priority over those lying 
downstream. 

The fields usually consist small rectangular plots, 
possibly 100 feet larger, which are diked im- 
pound the flood waters. After flooding, the water re- 
mains trapped until soaks into the soil, which time 
the fields are ploughed oxen and planted. The prin- 
cipal crop grown -under flood cultivation durra 
(Sorghum durra). Vast acreages this crop are found 
all the major Wadis. Durra matures about three 
months after planting, which time the stalk cut 
hand few inches above the ground. The plant often 
attains height feet. common have two 
three crops from the original planting providing the 
moisture supply sufficient. Yields vary from 100 
saa’s par maad (about 110 bushels per acre) 
depending the character the soil and the moisture 
supply. Most the grain used locally the natives 
for food, with stalks being fed livestock. Some 
sesame grown, and small plots okra, radishes, tur- 
nips, and watermelons may found. crop rotations 
are used, the custom being raise durra year after year 
the same field, providing water available. The 
periodic deposition silt after each flood the only 
soil fertility measure used. 

Rain dryland cultivation confined largely the 
Khabt Plains area between the Wadis. Dukn (Pen- 

(Continued page 124) 
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Oklahomans Learn the Land 


ROBERTS AND DAVID RYKER 


Land judging, conducted here Oklahoma, new type conservation contest 
based simple axiom that “Experience the best teacher.” The Extension Service 
and Boards Supervisors the Soil Conservation Districts Oklahoma have sponsored 
these land appreciation schools and land judging contests one means educational 


work their programs. 


THE PURPOSE THESE LAND judging 
land appreciation schools and contests teach people 
how put each piece land the use for which 
best suited and treat according its needs for con- 
trolling erosion, and improving soil fertility. way 
informing and training people the practices and 
treatments necessary for developing and maintaining 
permanent agriculture. 

The actual contest was designed glamorize, far 
the general public was concerned, dry subject. For 
years have been talking with farm people about the 
conservation and improvement their soils and most 
cases they agreed that was important, yet they did not 
always understand the terminology used explaining 
the diffeernt classes, capabilities and practices necessary 
get desired results. They did not always understand 
because they could not associate the actual condition 
the land the lecture. hard tell people what 
Class III land explain the difference texture 
permeability and realizing this, began 1941 
method teaching conservation that has spread many 
other states with some variation. 

The first school was held 1941 the Red Plains 
Conservation station, Guthrie, Oklahoma, for 4-H club 
boys. Daniel, project supervisor, and myself 
believed then now that method could de- 
veloped for judging land along the same lines that live- 
stock judging contests were held. Four fields were se- 
lected with different classes and capabilities. The morn- 
ing was given instructions and the afternoon, 
4-H club boys went into the fields where certain facts 
were pointed out them, based recent research in- 
formation. The boys then placed the fields one, two, 
three, four order and marked their score cards reasons 
why one field was better than the other. This was 
meager beginning and the instructions and score cards 
were far from being perfect, but were determined 
make competitive contest with glamor and interest 
enough keep these boys and others coming back 
learn more about the soil and how care for it. 


Edd Roberts extension soil conservationist for the state 
Oklahoma with headquarters Stillwater. David Ryker 
assistant extension editor for Oklahoma. 


few years later the contest was opened FFA mem- 
bers and April, 1946 was taken the field mass 
production basis Pauls Valley, Oklahoma. Garvin 
county agent, Alton Perry, and Sam Lowe, district con- 
servationist, Soil Conservation Service, and his associates 
with our help set contest for adults and youth and 
more than 500 people participated. 

After each contest could see the need for revisions 
the score cards and the methods instructions 
and actual field explanations. date the score card has 
been revised times. These revisions have been made 
through the complete cooperation all agencies and 
the terminology used the standard developed the 
Soil Conservation Service. down through the years, 
the land judging schools are one person’s idea, but 
the credit for their development lies with many people 
the various agricultural agencies. 


Contests have been held the counties 
County agent serving official the Land Appreciation 


training school and Land Judging contest the Red Plains 
Conservation and Experiment Station the fall 1951. 
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Oklahoma. total 184 schools have been conducted 
with attendance exceeding 37,000. 

Today, when school set up, the county agent gets 
with other agricultural agencies the county and dis- 
cusses plans. Four fields are selected, one vicinity 
conserve travel and time, and soil conservation tech- 
nicians make the actual placings the soil and land. 
school held the day before the contest for the agricul- 
tural leaders who are going help with the contest. 
They are assigned specific jobs and instructed their 
duties and with all this preliminary work out the 
way and each man knowing what doing, the con- 
test can run off smoothly and follow timetable 
schedule. 

the day the contest, after registration, the 
group instructed filling out the score card and 
different terminology explained. Participants judge 
both individuals and/or teams three members 
and alternate. 

These people are given land judging cards which have 
been designed eliminate much confusion possi- 
ble. They not have write anything, merely place 
check the square which they think most nearly fits 
the condition the soil which they are judging. First 
they check the surface texture. This has been divided 
into coarse, medium and fine. Then there are checks 
for subsoil permeability and depths surface soil and 
subsoil and another which they check the slope 
the land. These fields, course, have been gone over 


4-H club members participating land appreciation training school and land judging contest the annual 4-H Round- 
the experiment farm, and College, Stillwater, Oklahoma. 


the county agent and the Soil Conservation Service 
soil technicians and placed, usually the day before the 
meeting explained above. 

There also place check the amount wind and 
water erosion; whether drainage good poor and then 
class the land from one through eight. the bottom 
the card place for recommended treatments and 
card supplied for each field that they judge. 

get the recommended treatments they are told that 
there are certain number practices, which agricul- 
tural leaders feel necessary put the field into its 
best productivity. They are then given sheet which 
number recommended practices are listed, which 
certain ones are applied the field could brought 
back into its productivity increased. They take 
number from from the recommended practice and 
place square the bottom their judging card 
and hand for grading. With the individual check- 
ing part his score possible grade cards sev- 
eral hundred people few minutes. Fifty points 
perfect score any one field. This points for cor- 
rect identification the situation and points for 
recommended practices. These scores are small and thus 
eliminate the chance error grading. 

This grading and scoring eliminate ties and pick 
winner was one the biggest headaches facing 
the contests. finally went mathematician for 
help. applied what called “Permutation and Com- 
binations” and set system tie breakers that 


now easy have one winner with many five 
six hundred people participating. 

the beginning the contests and schools be- 
lieved that the people were confused with too much 
information one time about soils. Today that has 
changed. realize that land treated according 
its limitations and hazards and explain thoroughly 
possible what these are the particular field under 
observation. endeavor show the farmer where 
needs give attention the field bring 
production and keep the land from further depletion. 
The Extension Service, Soil Conservation Service em- 
ployees and other agriculturists encourage the acceptance 
soil conservation and improvement way farm- 
ing. 

Young farmers are taught technique livestock 
dairy judging that they use throughout their life, like- 
wise, land appreciation, they are taught technique 
that they will able apply anytime they step onto 
piece land. The physical characteristics the land 
are well-known soil scientists. The farmer should 
learn them because the one who will actually 
the soil conserving and improvement job. 

know that soils have traits the same livestock 
and crops; that possible check certain clues which 
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tell much about the land. Some features soil are 
permanently fixed. such case the limitations must 
recognized and lived with is. this case 
matter changing the use its most adaptable pur- 
pose. Perhaps the greatest advantage these land 
judging schools that have been able help put the 
finger the major strong and weak points the land, 
and farmers, both young and old, recognizing these 
points are able put the land use accordance with 
better conservation and improvement practices. 

The fundamentals taught the contest are the kind 
young farmers well old, can apply land they now 
operate may operate the future. Although can- 
not make soil scientist out people through these 
schools believe that the training received this 
program cannot help but bring about greater apprecia- 
tion the land and its welfare. 

This program was discussed over NBC’s Farm and 
Home Hour December, 1949. Requests have come 
into the Extension Conservationists office from 
the states and six foreign countries. Representatives 
from three the six countries have visited with the Ex- 
tension Conservationist about establishing such pro- 
gram their countries. 


LAND JUDGING PLACING CARD No. 
Part No. 
TOTAL SCORE 
Texture Soil and Subsoil Slope 
Coarse Very Slowly Permeable Nearly level 
Medium Slowly Permeable Shallow Gently Sloping 
Fine Permeable Very Shallow Moderately Sloping 
Steep 
Very steep 
EROSION Land Capability 
Drainage 
Wind Water Class No. 
None None Poor 
Slight Slight Good 
Severe 
Very Severe Very Severe 
RECOMMENDED TREATMENT Part No. 


Skid-Road Erosion Can Reduced 


SIDNEY WEITZMAN AND TRIMBLE, JR. 


This can done, the authors say, planning efficient road lay-out that avoids 
steep gradients, and installing simple water bars keep the road drained. These recom- 
mendations are based studies experimental logging job West Virginia, where 


four different kinds skid road were tested. 


THE RUGGED APPALACHIAN 
the forests occupy the steeper slopes. When forests 
these steep slopes are logged, there always some danger 
that erosion will develop the skid roads. 


The customary logging practice many parts the 
Appalachian region run skid roads straight 
and down hill. Some erosion always results (Figure 1). 
Often serious. Some skid roads used 
years ago can identified today the erosion that 
followed. 


Erosion not only increases the costs logging mak- 


ing former skid roads unusable; also damages the 
watershed values the region. Although one knows 
exactly what effect skid-road erosion has flood wa- 
ters, doubt great. Scoured stream beds are evi- 
dence that eroding skid roads permit water run off 
rapidly. Siltation also results, polluting water down- 
stream. Muddy waters are always evidence after 
typical logging operation. 

the same time, water that able run off rapidly 
eroding skid roads has chance absorbed into 
the soil and stored for future use, normally would 


be. This damages the watershed’s ability maintain 
reliable flow during low-water periods. 

Lumbering will continue important industry 
this region. Skid roads will continue erode. But 
can’t this erosion reduced? 


Study Skid Roads Fernow Forest 

study skid-road erosion was made the Fernow 
Experimental Forest near Parsons, West Virginia, where 
the Forest Service carrying out research both 
timber management and watershed management. Four 
areas were used (Figure 2). 

Four different intensities cutting—high order, good, 
fair, and poor—were being tested these areas. the 
same time, four different qualities skid roads, consid- 
ered appropriate for the different cutting practices, were 
tested. The specifications for these skid roads were 
follows: 


Sidney Weitzman and Trimble, Jr., are research 
foresters the Mountain State Research Center, Elkins, West 
Virginia, one the field units the Northeastern Forest Ex- 
periment Station, Forest Service. They are carrying out 
part research program that aimed integrate forest 
and watershed management. 


road immediately after rain. Poorly located and poorly drained, this skid road becoming stream channel. 
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Figure Erosion logging roads serious problem mountainous areas. Left: This skid road, running straight down 
hill, washes and gullies with every rain; will unusable the next timber harvest. Right: typical West Virginia skid 


ORDER 


4 
CHAINS 


~ROAD 


Figure skid-road-erosion study areas Fernow Experimental Forest. The “high order,” “good,” “fair,” and 
“poor” indicate both the cutting-practice level used and the quality the skid road. Note the greater mileage skid road 


the “poor” area, where the cutting was heaviest. 


High roads are not exceed ten-per 
cent slope except for short distances (Figure 3). the 
end the logging operation, water bars are in- 
stalled wherever needed water off the skid road. 

Good.—Skid roads are not exceed 20-per cent 
slope except for short distances. the end the log- 
ging operation, water bars are installed approxi- 
mately 2-chain intervals. 


end the logging operation, water bars are in- 
stalled, but not closer than two chains. (On this area 
the skid roads ran straight and down hill with 
average grade per cent.) 

Poor.—No restrictions location. wa- 


ter bars other treatment are used. (On this area 
the skid roads ran straight and down hill with 
average grade per cent.) 

The study area located limestone bench 


2,500 feet elevation. The topography varied. The 


soil relatively free rocks. The climate charac- 
teristic the high country west the Allegheny Front 
West Virginia. Mean temperature between 45° 
and 50° Annual mean precipitation between 
and inches; well distributed throughout the year. 
land use, the history the area includes, brief, 
clear-cutting, burning, and finally Federal acquisition 


and protection. The predominant forest type mix- 


ture cove hardwoods and northern hardwoods. 


These test areas were logged during the winter 
1949-50. The trees were skidded tractor over skid 
roads constructed according the standards outlined 
above. Immediately after logging, water bars were in- 


stalled prescribed. 


measure the amount erosion, study sections were 
established 2-chain intervals. Cross sections were 
plotted and recorded. One year later, the amount 
soil that had eroded away was measured each study 
section. effort was made determine the move- 
ment the soil after left the skid road. 


Results 


Although this preliminary study was rather limited 
scope, the results (Table showed considerable differ- 


ences erosion from the four kinds skid roads used. 


Since the four areas differed much topography 
that direct comparisons between the areas were impos- 
sible, the amount erosion was computed the basis 
grade and distance between water bars. 


chart was constructed show erosion combination 


grade and distance, and the erosion for eacht kind: 


skid road was read from the alinement chart. 
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Table skid roads during first year 
after logging operation 


Length Erosion per Total soil 
Quality skid road per 100 feet moved per 


skid road 5-acre plot skid road 5-acre plot 
Feet Cubic Cubic feet 
High order 530 275 
Good 790 515 
Fair 1,390 975 
Poor 2,380 2,165 


ably. (The lower levels cutting practice called for 
removal more trees, and more skid road was needed.) 
Discussion 

Although the results this preliminary study can 
considered only tentative, they indicate that erosion 
skid roads can controlled limiting the gradient 
and installing water bars. Observations indicate that, 

where practical, seeding stablish new ground cover 
might also helpful. 

The mileage skid roads required can reduced 
greatly careful planning. The less mileage needed, 
the less the erosion and the less the cost. 

Moreover, careful planning skid roads may pay off 

Figure high-order skid road. Constructed long-term investment. skid road properly located 

gradient and protected water bars, this road serves its well maintained will not wash out, and can used 

efficiently and economically. will usable for the next log- future logging operations. And, the standards 

ing operation and could converted into permanent truc 
road. forest management are improved, simple skid roa 

that was properly located may later converted into 

The mileage skid road required logging the dif- high-standard truck road considerable saving 

ferent test areas doubtlessly affected the results consider- 


Land Use South Tihama the relatively uncontrolled used water. Partic- 
(Continued from page 118) ularly after period heavy rainfall the mountains, 
flood waters move down the Wadis with great force, 
inundating and damaging crops, forming large gullies, 
washing out dams, and times causing the destruction 
villages with loss human life. During subsequent 
dry periods water available for crops. One the 
solutions the problem appears the construction 
ful seed and tamping the hole with the foot. Occa- storage facilities the upper sections the Wadis 
sionally the arca selected for planting cleared vege- impound flood waters, together with diversion sys- 
tation and shallow furrows are scratched the surface that will facilitate the controlled use of-water. This 
soil. Normally, however, the plantings among permit the raising wide variety climatically 
native vegetation. Depending the amount rain- adapted crops and the use rotations. The disadvan- 
fall, the crop may produce per maad (about this system from the native point view that 
bushels per acre). utilized similar manner renewed soil fertility created silt deposition would 
lost. The use fertilizers, however, would offset 
Aside from.the planting dukn, the Khabt used Siltation reservoirs would also have con- 
Excellent herds camels, goats, tended with. 
fat-tailed sheep roam over the problems involved, the South Tihama has 
the plains. excellent soil and water resource possibilities, and should 
Associated with the type land use the South capable substantial agricultural development 
Tihama are several problems, the major one being that future. 


nisetum spicatum) millet, the principal crop raised 
here. particularly adaptable sandy soils, and when 
sufficient rains occur planted rather extensively. The 
most common method planting consists making 
hole the ground with pointed stick, inserting hand- 


Walkways Improve Grazing Distribution 


THE COASTAL MARSHES Southern 
Louisiana are areas natural pasture range that pro- 
duce abundance nutritious grasses for livestock 
production. Productive these areas are, however, the 
livestock industry there beset hazards and vexa- 
tions that seem times counterbalance, not out- 
weigh altogether, the advantages and opportunities. 

All told, there are nearly two million acres these 
lands Cameron, Vermillion, Iberia, St. Marys, 
Lafourche, Terrebonne, Plaquemines, St. Bernard, Jef- 
ferson and the lower Florida parishes. 

These areas have been used for the grazing 
mestic livestock since the first hardy settlers built homes 
along the low coastal ridges cheniers. The obstacles 
successful livestock production have served, ap- 
pears, develop through natural selection much 
through planned improvement strain cattle that en- 
dure heat, withstand insects and when necessary graze 
belly deep deep water periods. 

Wildlife values here vary greatly, but generally these 
ranges are slightly higher elevation and consequently 
are less productive wildlife than are the areas 
deeper marsh which are seldom used livestock. 


addition heat, insect and disease, the livestock 
producer must expect storms, heavy rainfall, and wind 
tides which submerge grazing areas and render water 
supplies unfit for livestock. 


And then there the problem poor grazing dis- 
tribution. This problem which possible, and 
profitable, for the livestock producer something 
about. 

large extent, grazing use the range area de- 
pends the number and distribution the low coastal 
ridges. These ridges vary elevation from few inches 
few feet above the general ground level, but they 
serve place for cattle rest, leave young calves 
while grazing, and give some relief from mosquitoes. 
Too, the ridges are the only places where cattle can 
fed and looked after during emergency periods. 

result, ridges and adjacent areas are usually 
severely overused while range little more distant 
about properly used, and the more remote areas are 
actually used too little, all. During wet periods, 
the ridges are practically denuded the concentrations 
cattle, and this condition may exist even when the 
range unit whole about properly stocked. 

There are two general range sites this area, fresh- 


Robert Williams zone conservationist with the Soil 
Conservation Service. located Crowley, Louisiana. 


WILLIAMS 


marsh range and salt-marsh range. Fresh-marsh range 
characterized vegetation which grows only under 
practically fresh-water conditions. The salt-marsh site 
covers the broad band extending from fresh-water con- 
ditions salinities equal that sea water. There 
considerable mixing certain plants under these 
broad site delineations, but the true nature the site 
can readily recognized the presence key plants. 

the fresh-marsh site, paille fine (Panicum hami- 
tomon) and giant-cutgrass (Zizaniopsis miliacea) are 
the most valuable forage plants. These two grasses de- 
crease under overgrazing, and are green all twelve 
months the year when winters are mild. Paille fine 
killed above the ground frost, but giant-cutgrass, 
not vulnerable freezing, furnishes good winter 
almost every year. Giant-cutgrass excellent 
indicator firm soil conditions, but paille fine grows 
under soil conditions varying from firm mineral clays 
“floating” organic marsh. 

Fresh-marsh range excellent condition will furnish 
four cow months grazing per acre. (Table 1.) 


Table Approximate safe stocking rates 
marsh range sites. 


Acres Per Cow Yearlong Percent Climax 
Range Condition Fresh Marsh| Salt Marsh Vegetation 


Salt-marsh forage grasses highest value are marsh- 
hay cordgrass (Spartina big cordgrass (Spar- 
tina smooth cordgrass (Spartina alterni- 
flora), seashore paspalum vaginatum), and 
seashore saltgrass (Distichlis Salt marsh range 
only little less productive than fresh marsh range, 
(Table 1.), and most valuable for winter grazing. 
Many stockmen use for six-month grazing season 
beginning October and ending April 15. Higher 
ranges along the ridges are reserved for summer use. 
few cases cattle are trailed the forest range 
about sixty miles north for the spring and summer 
months. 

Longtom (Paspalum lividum) valuable native 
gtass used for summer pasture and hay. This grass 
grows along the ridge flanks and may extend from 
strictly fresh sites into slightly salty areas. 

Hairypod cowpea (Vigna repens) the most com- 
mon legume the marsh. This plant, annual, 
found under wide variety conditions both marsh 
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Photo new walkway adjoining highway the Gulf Coast Soil Conservation District Louisiana. Owner Johnnie 
Meaux smooths the surface with dragging beam. Water filled borrow pits the side keep cattle off the highway. 


sites. Because annual, not very dependable 
for grazing; but favorable seasons, makes large 
volume forage. 

relieve the grazing distribution problem, few 
stockmen, with assistance local Soil Conservation Dis- 
tricts and Soil Conservation Service technicians, have 
been building levees for cattle trails into the range areas 
from the ridges. These levees “walkways” improve 
distribution because they serve trails, bed- 
grounds, and place for cows leave young calves 
while the mothers are grazing. And they permit easier 
working cattle. 

Borrow pits from which earth taken build the 
walkway are staggered from side side the levee 
intervals several hundred feet. (Fig 1.) This per- 
mits the cattle move off the levee either direction 
graze and also prevents the flow water into pits. 
When the walkways are built along range boundary, 
the earth all taken from one side the walkway, but 
plugs earth are left the pits intervals prevent 
the flow water. Openings bridges are provided 
whenever the walkway crosses natural drainages. 
staggering pits, leaving plugs, and installing bridges, 
interference with natural water conditions kept 
minimum and natural growing conditions are not 
changed. 

serve the purpose for which they are intended, 
walkways are being made two feet high (settled) and 
with ten-foot top width. They are usually connected 
ridges existing levees. Since most stockmen the 


area say that cows will graze about quarter mile 
from ridge levee when water the walk- 
ways are spaced one-half mile apart. 

Walkways were constructed the summer 1950 
Mayo Boudreaux, veteran cattleman Creole, 
Louisiana, Cameren Parish. had assistance 
working out range conservation plan from the Gulf 


Table Analysis Several Marsh Range 
Forage 


Growth Crude 


Giant-cutgrass young 15.50 
Zizaniopsis miliacea 13.94 
mature 12.00 
Panicum hemitomon bloom 
dormant 9.42 .08 
Big cordgrass young 12.33 
Spartina cynosuroides bloom 6.16 
mature 6.56 
Spartina patens bloom 7.50 
mature 5.42 
Smooth cordgrass young 11.09 
Spartina alterniflora bloom 7.81 
mature 9.50 


were made Regional Operations Laboratory, Soil 
servation Service, Fort Worth, Texas. Samples were collected monthly 
during 1950. 
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Improve GRAZING 


Coast Soil Conservation District, and technical help was 
furnished the Soil Conservation Service. The only 
answer solve the problem overused ridges and un- 
derused flats was build levees which cattle could 
move over the range regardless water conditions. 
Boudreaux completed one and three quarters miles 
walkways the summer 1950. After wintering about 
350 head cattle this range, reported death 
loss less than one per cent. Losses twelve per 
cent were suffered many ranges during the same 
months. 

Convinced the value the practice, Boudreaux 
built another quarter mile walkway the summer 
1951 different range unit, and half dozen 
more stockmen built walkways their ranges during 
the past summer months. One operator Lafourche 
Parish constructed walkway 3,600 feet long connecting 
two ridges across paille fine “prairie.” 


Agricultural Watersheds 
(Continued from page 116) 


ring various times the year, some idea obtained 
regarding when and how often various storms may 
expected occur. The relatively low intensities occur- 
ring certain times the year introduces situations 
and problems that are entirely different than those oc- 
curring June and July when intensities are higher. 
Information soil conditions, vegetal cover, and other 
factors needed present complete picture because 
knowledge rainfall characteristics itself not 
the sole criterion runoff and soil loss problems. The 
recognition its place agricultural hydrology will 
aid the solution these problems. 

study some relationships preciptation and 
soil loss small two-acre watersheds was made 
area representing the North Appalachian Region. 

There appears little correlation annual and 
monthly preciptation with soil erosion. direct correla- 
tion was revealed when amounts rain falling the 
higher intensities were compared amounts erosion. 

Individual storms one inch more rainfall were 
more numerous the months May, June, and July 
followed March and August. The monthly amounts 
rain falling high rates were shown the 
greatest June and July followed May, August and 
September. the other seven months large amounts 
rain fell the higher intensities. 

Soil conservation practices reduced soil loss con- 
siderable extent shown data obtained from paired 
small watersheds for the period 1941-1950. 
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nearly every case marsh-range planning, tech- 
nicians are running into severe distribution problem. 
Stockmen can readily see the value walkways their 
operations. Many are planning build walkways when 
draglines may engaged. 

One soil conservation district dragline operating for 
$7.50 hour has been constructing walkways for 
around $1,300 per mile, but costs generally are expected 
average little higher. The machines must move 
mats because wet soil conditions. 

Along with the use walkways, very important 
that stockmen regulate grazing numbers cattle 
and season use order protect the plant varieties 
wants increase. Aware grass values, most pro- 
ducers are eager favor the better grasses through the 
use good management practices. They realize that 
many these marsh forage plants are equal 
tional value seeded and fertilized pasture species. 


There appears correlation soil lost surface 
runoff with amounts rain falling rates greater 
than one inch per hour. The relationship for the May- 
June period appears noticeably different from that 
the July-September period. More data are needed 
evaluate the effect different land slopes water- 
shed soil erosion. 


The Scientist (he needs very little science but 
lot can now provide quite sim- 
ple and reliable recipe for soil conservation 
most any part the world... The difficulty not 
determine what measures apply conserve 
soil fertility but how create the social and eco- 
nomic environment which. the appropriate meas- 
ures will applied spontaneously. 


Where permanent agriculture securely estab- 
lished the “problem” soil conservation virtually 
does not exist, because has been solved. Perma- 
nent agriculture and soil conservation are almost 
synonymous. 


JACKS “Four Thousand Million Mouths” 


Range Soil Conditions Influence Water Intake 


BEN OSBORN 


One the big opportunities for conserving water range lands the West 
manage grazing, develop and maintain favorable cover and soil conditions for storing 
rain where falls. This will use the moisture for producing feed for livestock while reduc- 
ing erosion, flood, and siltation problems resulting from excessive runoff. Some the po- 
tentialities this phase the conservation program are suggested the photographs and 


examples presented here. 


THE CAPACITY RANGE LANDS absorb 
intensive rains without runoff profoundly affected 
changing soil conditions associated with the relative con- 
ditions the range vegetation. 

Cover evaluations conducted cooperatively the 
Operations and Research Branches the Soil Conser- 
vation Service ranges the Western Gulf Region 
showed: 


Deep soils all textures, when adequately covered 


with grass and litter and optimum condition, were 
sities 50-year frequency. 

field tests some examples lost most the wa- 
ter applied and others the same soils lost practically 
none. 

Different water intake capacities the same soil were 
caused differences the cover the surface and 
physical and biological conditions the soil associated 
with the cover conditions. 

These differences cover and soil condition within 
the same site caused greater variation water lost and 
held than did the permanent characteristics the soil, 
such texture. Exceptions were very shallow profiles 
with impervious rock near the surface, where water losses 
were high regardless cover soil conditions. 

The field tests consisted standard applications 
inches water minutes series 12x18 inch 
plots selected represent different cover conditions 
each important range sites Texas and Okla- 
homa. The water was applied the form falling 
drops controlled size and velocity means rain- 
drop applicator mounted truck. Water and soil 
leaving the plot either splash runoff were collected 
and measured, indicating the comparative effectiveness 
the cover preventing soil splash and water loss. 

One example will illustrated the degree which struc- 
ture within the same soil unit may vary with cover con- 


Ben Osborn soil conservationist with the Soil Conservation 
Service San Angelo, Texas. more complete report the 
water-intake phase the cover evaluations, which was 
field party chief, has been published the Journal Range 
Management. Detailed results the soil splash measurements 
will appear forthcoming bulletin issued the Soil 


Conservation Service. 


ditions response past use the range, and how 
these conditions affect water intake. series three 
plots the Rolling Red Plains heavy deep upland site 
lost per cent, per cent, and per cent respectively 
the water applied the standard test. This site has 
medium-textured surface soil underlain few inches 
tough clay, and considered one the most slowly 
permeable soils the problem area. Photographs 
core samples from each plot after the splash test amply 
explain the wide differences water losses. 

The plot which absorbed the most water was fair 
condition but had not been grazed for several years and 
was covered with dense stand vine-mesquite grass 
providing 10,605 pounds cover per acre. Water loss 
was per cent, leaving per cent taken the plot. 
The core revealed porous granular structure which 
permitted free percolation the water and which with- 
stood the impact the drops during the test. This soil 
contained 5.37 per cent organic matter and its volume- 
weight was 0.99. 

Another plot was poor condition, area that 
had formerly been cultivated. Although lightly grazed 
the time the test, with 3,520 pounds cover per 
acre, lost per cent the water applied. The core 
showed the soil densely compacted depth 
inches. contained only 1.78 per cent organic matter, 
and had volume-weight 1.36. 

The third plot was cultivated field, which had 
been thoroughly plowed and prepared for planting 
few weeks previously. Young winter peas provided 
1,082 pounds cover per acre. This plot lost per 
cent the water applied and runoff started min- 
utes. The photograph the core shows plainly why 
this occurred. Although this soil was more porous than 
the preceding plot when the test began, with volume- 
weight 1.24, the drops striking the surface quickly 
sealed over, preventing the entry water. 

The photographs the following pages show some 
the soil surface conditions range lands which 
regulate the intake water during rains. They empha- 
size the importance factors not ordinarily considered 
soil classifications, but which are related range con- 
ditions identified the character the cover. 
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CONDITIONS REPRESENTED 


Fair condition range with abundant 
gtass cover resulting from protection. 


Poor condition range. 


cultivated field recently plowed. 


Photos by Soil Conservation Service 


Different conditions the same soil under different cover resulted water losses per cent, per cent, and per 
cent, respectively, from top bottom, when two inches water was applied with raindrop applicator field plots repre- 
sented these cores. 


4 
‘ 
4 


Photo Soil Conservation Service 


algae crust formed exposed soil poor range condition held soil splash low level but 
per cent the water. was lost runoff. However, another plot from which the crust was removed, per cent the 


water was lost. 
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Photo Soil Conservation Service 
With cover little bluestem grass and mulch grass and leaf litter, another example the same Cross Timbers sandy 
loam soil excellent range con 


dition lost only per cent the water applied field test. This was the minimum water 
loss for any example this shallow soil which rested sandstone depth inches, 


t 


Grand Prairie deep clay loam excellent range condition with cover big bluestem grass and litter held 2.01 inches 
water applied minutes with raindrop applicator. Immediately after this test, the plot absorbed additional 35.17 
inches water applied means infiltration rings hour and minutes. Poor condition plot the same soil took 
only .78 inch the 20-minute test and lost per cent the applied amount. 
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Recent Research Reviews 


The Reviews Stallings that follow are regular 
feature the JourNAL. hoped that the projects reviewed 
from time time will helpful conservationists every- 
where. Members the Society are urged indicate their 
interest the kind research work that should reviewed. 


Graphic Method Finding The Depth Irriga- 
tion Water Applied. James Garton; Okla. Agr. 
Exp. Sta. Bul. No. B-368. April 1951. 

easy method explaining how compute the 
depth irrigation water which has been applied some- 
times needed. This bulletin presents nomograph de- 
veloped meet that need. 


and Ohio Agr. Exp. Farm and 


Home Research, Vol. 36, No. 258, pp. 8-9. January-Febru- 
ary 1951. 


This article outlines principles fertilization that 
have bearing the practice treating seed with 
liquid fertilizer and describes results recent tests in- 
volving this type treatment. None the tests showed 
any evidence benefit response either the 
form visible improvement seedling growth 
the form increased crop yield from the use fer- 
tilizer for pre-planting treatment seed. 


Ill. State Water Survey Div. Rpt. Investigation No. 
1951. 


This report silt survey Ridge Lake, small 
recreation lake built 1941, located Fox Ridge State 


Park near Charleston, Ill. The lake has drainage 


902 acres; original lake area was 18.1 and 
original volume was 187 acre-feet. The survey shows 
capacity loss 1.29 per cent per year. the 6.4-year 
life the lake, sediment has destroyed 8.3 per cent 
the original capacity. The lake has suffered average 
annual loss 120 cubic feet. The watershed suffered 
annual loss 4.4 tons sediment per acre annually. 
The lake sediment contains high level available po- 
tassium and phosphorus indicating relatively high fer- 


tility the eroding soils. 


Ohio Maple Syrup—Some Factors Influencing Produc- 
Baxer. Ohio Agri. Exp. Sta. Resh. Bul. 718. August 1951. 
This study attempted identify the combination 

physical and economic circumstances favorable profit- 

able production maple syrup northeastern Ohio. 


_JAMES STALLINGS 


was found that variations weather, particularly 
during the sap-flow season, resulted uncontrollable 
fluctuations maple sap yields. Any soil type produc- 
ing vigorous maples can satisfactory site for sap 
production; but sugar content sap was low wet 
sites. Depth soil was more important than slope 
land and direction exposure. 

large leaf-bearing area associated with efficient 
sap production. Fast growing trees are usually good sap 
producers. Large trees are best producers. Volume 


sap increases faster than tree diameter and sweetness 
sap increases with tree size. 


Supply Phosphorus Range Cattle Through The 
and Jones; Tex. Agr. Exp. Sta. Prog. Rpt. 
1341. March 12, 1951. 

Fertilizer work with phosphates was started the 
King Ranch the spring 1941 determine whether 
the application phosphates grazing lands would 
increase the yield and phosphorus content range 
and whether the fertilized grasses would provide 
adequate amounts phosphorus for range cattle graz- 
ing them. The results obtained during the five years, 
1941-46, show that the application phosphate in- 
creased the yield and phosphorus content the range 


forage and provided sufficient phosphorus for range 
cattle, except during periods severe drouth. 


Sci., Vol. 71, No. pp. 181-185. March 1951. 


This paper reports the results studies the utili- 
zation vaporious moisture plants. was found 
that highly vegetative plants, such tomato, can main- 
tain turgidity and growth for extended period with 
vapor its only source water. technique pre- 
sented for demonstrating this phenomenon. When 
supply vaporous moisture was available the roots re- 
duced the soil moisture well below the wilting percent- 
age before definite evidence wilting appeared. 


Description Motteling Soils. Roy Simon- 
son; Soil Vol. 71, No. pp. 187-192. March 1951. 


system proposed for describing soil mottelings 
terms contrast, number, color, and size ordinary 
field notes. also suggested that attention given 
boundaries and shape form striking instances 
detailed morphological studies. Terms for char- 
acterizing motteled patterns are proposed. 


Book Reviews 


and Second Edition. 484 pp., illus- 
trated. 1951. New York, John Wiley and Sons. $5.50. 
The soil conservationist who wants keep his pro- 

fession cannot afford neglect the standard textbooks 

soil science. This the second edition book first 
published 1943. Another standard book, The Nature 
and Properties Soils, now its fifth edition, with 
the authors listed this time Lyon, Buckman, and 

Brady. Soils and Fertilizers, Bear, and the new Soils 

and Soil Fertility Thompson give perhaps briefer 

treatment some the fundamentals and more stress 
some the applied phases soil science. 

The general outline used Millar and Turk their 
second edition differs only few details from that 
the first. chapter pages soil conservation has 


been added, and two short, specialized chapters 


soils and lawn soils have been omitted. The first three 
chapters the earlier edition have been rearranged into 
five, and the entire text has been considerably revised 
and expanded. The result book that valuable 
the professional worker who wants keep with soil 
science well the college student. 

The book described accurately its title. 
exposition fundamentals, not handbook applied 
soil science. You find good discussion soil 
acidity, but directions about how make particular 
test and decide how much lime put on. The sig- 
nificance the scale explained, however; and all 
find mention the rapid diagnostic tests for nutrients 
soils, but information about specific tests and how 
make them. That also should be, for college 
such subjects must covered advanced courses. The 
modest statement that interpretation such tests 
cult and should attempted only experienced per- 
sons might well memorized soil conservationists 
and all who deal with farmers and gardeners 

Outstanding parts the book are those dealing with 
soil organisms, organic matter, cover and green-manure 
crops, and farm manures. some the other chapters 
the explanations could improved. better concept 
soils would given, for example, little less 
emphasis the separates mechanical analysis and 
more the concept continuous size-distribution 
curve the usual occurrence; discussion the 
energy concept soil moisture and the relation mois- 
ture tension the arbitrary divisions into gravitational, 
capillary, and hygroscopic water; and some additional 
discussion the variations that are tolerated well 
the homogeneity that required within soil mapping 


unit such soil type. Some facts about different clay 
minerals would help understand why some soils shrink 
more than others when they dry out, and why soils differ 
such properties erodibility and base exchange ca- 
pacity. 

you don’t have one the standard texts soils 
edition printed within the last ten years, you will 
find well worth your while take good look this 
one. 


Faber and Faber Ltd. 1950. Russell Square, London. 
18s. 


The path English agriculture through period 
some 4000 years traced the author, excellent, 
well-documented narrative. summary British 
agriculture from earliest times the present day. Natu- 
rally, most the book devoted recent periods 
technological advancement but does not neglect the 
early history English agriculture. 

For the conservationist, “English Husbandry” rich 
with the recorded experiences many early and modern 
farmers that deal with subjects soils, the first soil sur- 
vey, eatly experiences with marl and lime, fertilizers, 
rotations, drainage, irrigation ditches, size and arrange- 
ment fields, and numerous facets historical sig- 
nificance. Among many other things, shows the agri- 
culture pre-pastoral nomadism, that temporary 
cultivation small patches land around villages, that 
unimproved livestock, and the shifts from livestock 
grain livestock, the effects the bronze and iron 
ages, the effects conquerors and conquered, the eco- 
nomics and social problems the times, the problems 
and concepts landownership and tenure, the impact 
the growth the urban population agriculture, 
the developments tools, equipment, and machinery 
from the simplest types the combine harvester. 

One the most interesting features this book are 
the references used the author reporting upon the 
early experiments and experiences farmers prior 
the establishment what now know the Agricul- 
tural Experiment Stations. Readers will impressed 
the manner which many these early farmers contrib- 
uted scientific progress. They are also bound 
impressed the slowness with which proven technology 
was adopted widespread scale. 

“English Husbandry” excellent historical refer- 
ence, especially for those interested English agricul- 
ture. The author includes comprehensive bibliography. 

Upper Darby, Penna. 
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trated and indexed. 291 pp. $3.75. 


Garrison Dam North Dakota will the world’s 
largest earthen dam expected completion 1955. 
Its volume will times that the Great Pyramid 
Egypt. Begun 1946, the dam will half-mile 
thick the base and the top, 210 feet above the river 
bed, will wide enough for public highway. Its con- 
crete flood spillway 3300 feet long and two- 
mile channel will dug conduct flood waters back 
the mainstream. Impounded water will constitute the 
largest reservoir the world—200 miles long, miles 
wide some places, occasionally over 200 feet depth, 
with surface area 609 square miles and 1500-mile 
shore line. 


The foregoing sample what going the 
dammed Missouri basin. Relatively speaking, 
incidental episode the drama that Richard 
calls the biggest story along the 2465-mile river—the 
story management conservation and use one-sixth 
the A.’s continental area. Ultimately, Garrison 
likely the only one some 150 major structures 
for flood control, power and irrigation now various 
stages from controversial debate accomplished fact. 

Baumhoff calls water the key the future this 
“valley contradictions.” This resonably safe assertion 
evident his narrative and the frequent news head- 
lines originating the flood-and-drought plagued north- 
ern great plains. Public and private maneuvering and 
wrangling, planning and progress, hopes and disappoint- 
ments related working out satisfactory program 
develop the true richness the Missouri are the fibers 
this thesis. 

the tradition able reporter—he 34-year 
veteran with the St. Louis Post-Dispach—the author has 
not allowed the big dam arguments obscure his cover- 
age upstream engineering, the supplementary poten- 
tial grass-roots argricultural soil conservation. 

Aside from mounting realization that face 
face with one the nation’s biggest domestic issues, the 
reader continually finds himself inserting mental ex- 
clamation points throughout the 291 fast-moving pages. 
There marching column facts about Big Muddy 
and its environs probably never knew before: The 
stream flow has been measured trillion gallons 
daily, contrasted New York City’s daily consump- 
tion 11/5 billion gallons. The watershed average 
population density nine people per square mile, 
against New York’s 30,000. The nation’s leading grain- 
producing area, the Missouri basin, strangely short 
breweries. 


THE DAMMED MISSOURI VALLEY. 
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Caribbean hurricanes roar across its confluence with 
the Mississippi, and the Arctic drops ice-box its 
headwaters Montana. The most common call local 
taverns for “ditch high”—translated into bourbon 
and water. Here are the A.’s largest coal deposits 
and possibly the largest source uranium ores and rare 
oxides anywhere the world. 

Superlatives the Missouri are endless and so, for 
the time being, seems the struggle toward its complete 
design for conservation. However, the conclusion Baum- 
hoff draws from the saga hopeful and highly quotable: 
The new agency, authority, commission, interstate 
union, whatever may termed will not satisfac- 
tory the extremists any side—to either the more 
radical the more conservative private enter- 
prise boys. Actually, will not greatly different 
essence from MVA shorn some dubious elements. 
might what you could call MVAAA: the Mis- 
souri Valley Anti-Authority Authority.” 


Upper Darby, Penna. 


CROPS PEACE AND WAR. The Yearbook Ag- 
riculture 1950-1951, United States Department Agricul- 
ture. 942 pages. For sale the Superintendent Docu- 
ments, Washington 25, $2.50. 


“Crops Peace and War” truly remarkable book. 
This 1950-1951 Yearbook takes tour through 
sort wonderland science the field processing, 
packaging, storage, transportation, and distribution 
crops and animal products after they leave the farm. 

The field food products relatively small part 
what this book covers. Still, grandma returned 
earth and visited modern grocery store she would never 
believe what she saw. Frozen foods that are handy 
packages, ready heated and served, would one 
the amazing sights. Incidentally, her day, grandma 
discarded food that froze during severe winter weather 
such food was considered unsafe for human con- 
sumption. Dressed chickens cellophane, frozen straw- 
berries, fresh string beans, cucumbers, lettuce, and many 
other summer vegetables that grandma would find 
the shelves the modern grocery store winter would 
make her think her almanac had got the seasons mixed 
up. The different fruit juices and concentrates also 
would new her. All the talk she would hear among 
other shoppers about the vitamins and minerals the 
different foods would strange. Grandma never made 
the personal acquaintance any the vitamins. She 
knew that grandpa used certain minerals fertilizing 
his crops, but she didn’t know the family ate any. 

Grandpa operated his farm with family labor and 
sometimes hired man. sold his farm products, ex- 


| 
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cept cotton, direct the contrast with 
this, modern farmer has vast army highly trained 
scientists and technicians working for him laboratories 
and factories. His raw products are processed into more 
different items than could named the number 
words that allowed the review this book. All 
these trained workers are expanding the commercial 
field for crops and livestock. 

The chemist, for example, may find way make 
better product, may derive new product from it. 
Take, for example, fats and oils derived from seeds and 
grains. Then, too, the chemist finds way treat one 
these fats oils that has better keeping qualities 
some other characteristic that increases its usefulness. 

grandma’s day, cotton and wool were the principal 
fabrics common usage. little silk was used mak- 
ing Sunday-best dresses and linen was used table 


napery. Jute for cotton bagging, fertilizer bags, and 


such things was almost the only other fiber that day. 
Out our modern research laboratories have come 
many man-made fibers from various farm products. Cel- 
lulose from wood and proteins from corn, soybeans, and 
even feathers, are being processed into new fabrics that 
expand the industrial possibilities farm products and 
enrich the lives people. Sometimes these new devel- 
opments our laboratories tend upset, least tem- 
porarily, the demand for cotton and other natural fibers. 

The cotton section this book very interesting 
one who has Cotton-Belt background. There room 
for hope that learn more about processing cotton 
fabrics make them waterproof, make them hold 
water, and make them flameproof, and on, may 
greatly expand the use this valuable fiber crop. Bet- 
ter methods dyeing, resulting cotton goods great- 
beauty, another contribution the laboratory. 

The forest-products section describes many uses 
wood and its derivatives that were unknown until fairly 
recent years. Knowledge gained the research labora- 
tories helping processors make very imposing list 
products from wood. Cellulose and hemicellulose 
from wood are being combined into host new prod- 
ucts. The whole story worth reading. You will par- 
ticularly enjoy the chapters about wood and wood prod- 
ucts. 

effort has been made give any systematically or- 
ganized description “Crops Peace and War.” sim- 
ply have tried throw few highlights illustrate 
the great wealth useful and interesting information 
the book contains. like because gives 
single volume the material that would have 
through whole library find. you don’t have your 
copy, better get it. like it. 


Let There Bread. Brittain. Simon and 
Schuster, Y., 243 pages. 1952. $3.50. 


Here another the several books that are currently 
assuring that man has within his power feed the 
4000 million people who may live upon the earth within 
the lifetime the rising generation. There are two 
parts. Part One: World Enough, discusses potential 
use deserts, the Far North, the habitable tropics, and 
the sea sources food. Part Two: Food Enough, 
shows how food can increased water (river) man- 
agement, land management, disease and insect control, 
and new crops. 


New Hopes for Changing World. Rus- 
Simon and Schuster, New York, 213 pages. 1951. 
$3.00. 

distinguished English thinker herein summarizes 
man’s problems relationships between (a) man and 
nature, (b) man and man, and (c) man and himself. 
Each subject forms part the book. The soil con- 
servationist will find Part One most directly interesting 
for the comments the population-resource relationship 
viewed great mathematician-philosopher. The 
remainder the book thought-provoking and chal- 
lenging well. Russell calls for international au- 
thority controlling the production and distribution 
food and raw materials, well population control. 


Land for Tomorrow: The Underdeveloped World. 
Indiana University Press, Bloomington, 
Ind., 230 pages. 1952. $4.00. 

English geographer, lecturing the United States, 
turns his attention the problem “matching the 
world’s use its natural resources with the needs its 
people.” Several interesting facts and points view are 
presented, such the increase the world’s white peo- 
ple, within the past century, rate four times that 
the world’s people whole, and the fact that, terms 
food production potential, the United States, Argen- 
tina, and Canada are the real underdeveloped regions, 
not Asia, Africa, and most Latin America. 


The Progress Forestry—1945 1950. 
Forestry Assocication. Washington, 1951. pages. 
$3.00. 
This publication records great progress most but 

not all lines forestry endeavor during the half-decade 

since the Association’s American Forest Congress 

1946. Typical its pages trends and vital statis- 

tics are the following facts: 

additional million acres were put under fire 
protection; insects and diseases caused three times the 


forest damage that fire, receiving one-fifth the 
funds available for fire; states indicate striking 
three-fold increase state outlays, with the 1949 total 
$31 million; acceptance and application forestry 
principles reached the greatest heights American for- 
estry. 


The Geography Hunger. Josue Castro. Little, 
and Company, Boston, Mass. 1952. 312 pages. 
Dr. Castro, this well documented book, believes 

the world capable providing adequate diet for the 

more than two billion ill-fed people. This the reverse 
the arguments advanced for birth control Vogt, 

Cook and others. The author also points out that the 

production food could increased the poorer 

countries through the use modern farm equipment, 
hybrid crops, soil conditioners such Krilium and the 
desalting sea water. 


Music Somers. Chapter Supply Company, 
Danville, 1950. 

Remember Old MacDonald, the fellow who had 
farm that has been sung about supper clubs, school 
groups, 4-H and others? has been given new lease 
his musical life—and with new meaning. 

The Tune Tinkers Urbana, have been 
singing conservation song about Old MacDonald that 
has been catching and finding ready acceptance the 
mid-west. Words are Ernest Walker, Extension 
Soil Conservationist for Illinois, and the musical arrange- 
ment was done Paul Somers. 

would expected, the words tell badly washed 
soil, with “gully here and gully there” then changed 
picture with the arrival contour farming and crop 
rotations. 


Now “Old MacDonald’s feeling because “he 


farms the conservation way.” 


The music catchy and B-flat, placing 
singable range for adults and children, too. 


The Missouri River Basin Proposals for Development. 
Marvin Bureau Government Research, 
University Kansas, Lawrence, Kansas. pages, 1952. 


This pamphlet contains detailed explanations the vari- 
ous patterns watershed development including the Ohio 
Conservancy district, the Salt-Wahoo and the overall Mis- 
souri Valley Basin approach. Mr. Meade, author the pam- 
phlet, also describes detail the basin programs under the 
Pick-Sloan Plan, the proposed Missouri Valley Authority 
Plan and the Watershed Management Plan, with arguments 
for and against each. 


NOW SECOND PRINTING 


Practical Grass Book 


ALLRED 


The first printing sold out less than six months! Now 

available, this practical, easy read book, written for 

who wants more GRASS has proved its merit. 

must for the library. Unexcelled for FFA and 
4-H Club grass study and contests. accepted text 

state veterans schools, Texas and College range classes, 

many other agricultural classes colleges and high 

schools. 


for ranchman ranch boy 
Price $5.00 Per Copy Postpaid 
Please Send Check Money Order 


BOOK DEPARTMENT 
SHEEP GOAT RAISER 
SAN ANGELO, TEXAS 


Copies Practical Management 


Conservation Films 


Where the Floods Begin. Color and Sound. millimeter. 
Running length minutes. The Public Service Company 
Oklahoma. Tulsa. 


This film deals with Soil Conservation and water retarda- 
tion the watershed the Washita River Western Okla- 
homa. The film “Where The Floods Begin” was made and 
produced this Company Cooperation with the 
Department Agriculture, Soil Conservation Service. 
shows the revegetation practices well the construction 
detention reservoirs and gulley plugs several creeks 
which flow into the upper Washita River. 


Man the Land. Color, sound-on-film; and Milli- 
meter. Running length minutes. Oil Industry Infor- 
mation Committee, American Petroleum Institute, West 
50th Street, New York 20, New York. 


The dramatic story how man has been able wrest 
today’s high standard living from Nature and the Land 
the theme the Oil Industry Information Committee’s 
motion picture, “Man the Land.” emphasizes that 
throughout all history, man has been able prosper and 
progress only those periods and places where has been 
free work, think and produce competitive atmosphere. 
tells the story agriculture from the time that man first 
scratched the earth with forked stick the present age 
tractors, petaroleum fertilizers, insecticides and 
other petrochemicals with which making the very desert 
“blossom like rose,” the Bible 


FIELD NOTES AND 


Conservation Education Taught 
Using National Surroundings 


Down Anderson County, South Carolina, there 
miniature soil and water conservation society. 
members are one section the sixth grade the South- 
side Grammar School. They operate without charter. 
Their interest the conservation natural resources 
informal—almost spontaneous. 


The leader this group rare gem public 
school teacher, Mrs. Mary Ellis. was privilege 
hear her tell the remarkable story how she teaches 
sixth-grade boys and girls appreciation natural 
resources. 

The amazing thing about this budding society the 
field conservation that its members are from the 


homes textile employees—only one class member lives 


farm. spite this, Mrs. Ellis leads her children 
into remarkably clear concept what natural re- 
sources mean their present and future lives. For ex- 
ample, these youngsters made their own application 
the interdependence land and industry. the land 
destroyed, they reasoned, textile plants can’t get cot- 
ton. Their parents will out work. They will suffer. 

Mrs. Ellis does not teach richly endowed school 
with unlimited classroom and laboratory facilities. The 
school has auditorium and when her class host 
another class children the school, they double” 
make room for the visiting children. Their 
laboratory the school grounds where they study soil 
and plants. When, for example, excavation was 
made for some purpose, this sixth-grade class studied 
the soil profile and got better idea about the thinness 
the layer topsoil from which their food, clothing, 
and shelter come. 

was surprised learn that English the course 
which Mrs. Ellis relates her conservation teaching. She 
begins with new words that are added each day the 
vocabularies the children her class. She skillfully 
introduces conservation natural resources through 
these words. Children learn the meaning the words 
that are associated with conservation and Mrs. Ellis 
helps them relate these words and their conservation 
meanings their everyday lives. best descriptive 
effort that she develops the minds these children 
intelligent awareness their natural surroundings. 

These sixth graders write compositions about subjects 
conservation. They improvise decorative covers for 
these compositions. These covers nearly always depict 
the good and the bad the use and treatment land. 
The children also improvise many problems their 


—Photo George Campbell 

The above photograph was judged blue ribbon winner 
the International Flower Show, Hollywood Park, California, 
March 22-30, 1952. 

The tree the picture one the Blue Gum (Eu- 
calyptus Globulus) planted California. was grown from 
seed that was brought from Australia clipper ship 1852, 
one hundred years ago. Some the original seedlings were 
planted the headquarters the Alfred Workman Ranch 
the San Fernando Valley. 

The Blue Gum has proven very useful the Soil and 
Water Conservation Program. Since evergreen tree 
and grows very rapidly, will provide effective windbreak 
only few years. also useful woody plantings 
eroded hillsides and gullies. Though the Blue Gum will toler- 
ate considerable drought and cold, certain other Eucalyptus 
species will withstand greater extremes both drought and 
cold. The Blue Gum adapted best where the soil deep 
and the temperature does not drop below 18° Planting 
stock easily grown from seed. 


arithmetic lessons. They usually show that conserva- 
tion farmers their problems make money and that 
non-conservation farmers lose money. 

Religious training and conservation teaching are also 
correlated. Children read selected passages from the 
Bible, “The Lord placed Adam the garden 
and keep it; The Earth the Lord’s, and the fullness 
thereof”; and “The cattle thousand hills are 

The annual highlight Mrs. Ellis’ conservation 
course one-day field trip bus, usually the State 
Agricultural College Clemson. Children the class 
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AND CoMMENTS 


write all letters and make all telephone calls arrang- 
ing this trip. Each child pays bus fare and buys his 
her lunch one the College mess halls. 
hundred per cent—a worthy goal for Soil Conserva- 
tion Society America chapters. 

Members this little society invite another section 
the sixth grade make the field trip, but sepa- 
rate bus. They want ride with their own kind that 
they may have stimulating discussions about conserva- 
tion they observe things along the road. Only those 
who shared their training conservation can discuss 
the subject enthusiastically and expertly. 

Children Mrs. Ellis’ class visit other classes follow- 
ing their field trip and tell what they saw. this way 
they function juvenile soil conservation society. 
They have learned something that good—they pass 
others. 

Fifth-grade students the schcol look forward 
next year when they will sixth graders. was told that 
these children want get the sixth 
Ellis’ section. Thus, children their own way pay this 
gifted, earnest teacher their highest tribute. 

ever get around honoring teachers who are 
doing outstanding work teaching children for well- 
rounded, informed citizenship, Mrs. Mary Ellis al- 
has nomination. 


Herting’s 

combination publications rack—blackboard that 
folds and carries like valise—has given good service 
several New York Soil Conservation Service technicians 
during year farm meetings. The “homemade” de- 
vice pictured here originated with Claire Herting, 
district conservationist Fort Edward. Each the 
two-section interiors has compartments holding supplies 
more than different publications and bulletins, 
well other information aids. Fully opened, the ex- 
terior provides blackboard writing space, sus- 
pended from screw eyes installed along the top, rest- 
ing table. End hinge bolts can removed for in- 
dependent use either section. Valise-type handles 
make easy carry and hook-and-eye latch keeps 
from opening transit. Herting says the main surfaces 
can plywood masonite, but specifies that two 
three coats genuine blackboard paint are essential, 
along with generous sanding the writing surfaces. 
Dowel, stock lumber, varnish and hardware needed 
complete construction make this inexpensive item for 
conservation evangelists. further details are needed, 
write the Editor the 


Publications stay neat and clean when carried and presented Rite-Rack. Simply turn around and the Rite-Rack 
blackboard, the focal point for group discussions. 
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Twenty-three Farmers Establish 
Neighborhood Conservation Program 


The question still being asked: Does conservation 
pay? And the evidence still mounting that does! 

The Kansas flood early July, 1951, will likely never 
forgotten—certainly not those caught it, but the 
excessive rainfall proved that conservation measures can 
successful even against such deluges. 


Back 1932 “ditch” was constructed handle the 
runoff from watershed area 2500 acres upland 
about three miles east Salina, Kan. the Saline 
River. was not solution the problem, for rap- 
idly filled with sand. County authorities agreed clean 
it, but only once and then condition that land owners 
would work out definite plan prevent re-silting. 


The ultimatum resulted well-planned attack 


run-off water. The Schippel drain, man-made stream, 


came into existence. Fifteen farmers the bottomland, 
where 2500 acres had been damaged frequently floods, 
were joined eight others the upland watershed. 
What happened during the fateful week July 
12, 1951? 

Despite the more than ten inches rainfall two- 
day peak period, the drain did not overflow its banks 
anywhere from its source until the flooded Saline River 
level was reached. And there was overflow the 
land the drain was designed protect except where 
the Saline River came out its banks. 

Payne the Soil Conservation Service 
made the original survey and prepared the conservation 
program. His proposal included series detention 
dams with the release flood waters through drop-inlet 
pipes connecting the dams. 

The cost was approximately per acre. Farmers 
the uplands pooled their PMA allotments, which raised 
half the amount needed. Bottomland farmers raised the 
other half. Salina’s Chamber Commerce organized 
“Soil Saving” day which included impressive demon- 
stration one farm how the watershed conservation 
plan would work. The plan was practically completed 
1950—but the big test did not come until last July. 
Even before that, May and June, there had been 
abnormal rainfall, totaling almost much that short 
period usually experienced full year. 

One the cooperating watershed farmers, 
Hagadorn, had this say: 

have looked over farm carefully and cannot see 
where any damage occurred from those rains. There 
are breaks terraces and there has been only 
minimum silting the terrace channels. water 


ran through the detention dam spillway the first night 


(July 10). All was released through the pipe. Just 
little ran over the spillway for short period the sec- 
ond night (July 11). The flood runoff just could not 
rush its way; had take its time going through 
the pipe.” 

Other farmers along the Schippel drain gave similar 
testimony. And just few miles away were scenes 
the most extensive flood damage Kansas had ever ex- 
perienced. 

Mr. Hagadorn concluded his observations with this: 

“We have profited this conservation plan—saving 
water, preventing damage, and laying the groundwork 
for land improvement, which means better living 
through higher profits.” 


Camera Plus Technician, Aid 
Good Range Management 


The management grazing livestock the moun- 
tainous ranges the national forests complicated. 
For example, cows like graze best valley bottoms 
and sheep prefer the same bedground every night. They 
also like feed out the open. result these 
and other livestock grazing habits, the Forest Service 
range managers have the watch see that 
gtazing use not concentrated. The goal get the 
forage plants properly and evenly utilized all usable 
range. 

This accomplishes two objectives good range man- 
agement: (1) tends prevent damage the range 
plants and, (2) harvests all the forage available for 
livestock use. 

But even with good distribution stock, there 
are too many sheep cattle for particular piece 
range, they not only eat what should harvested, but 
damage the plants that need left insure future 
forage crops. other words, they destroy the capital 
investment when you regard the forage plants are cap- 
ital and the yearly growth interest. 

After careful study, practical range foresters and 
scientists the Intermountain Forest and Range Ex- 
periment Station evolved method help the forest 
rangers record the results livestock grazing. 


Project Started 1942 
The Photo Plot Transect Method range study was 
born 1942. expected answer some definite 
questions about the national forest rangelands the 
Intermountain Region. These are: (1) the kind 
grazing being done, wearing out the soil and range 


plants? (2) the grazing proper that the plants are 
maintaining themselves and the range will continue 


AND 


Sienaer choice forage, formed considerable part the plant species Plot Number C256—1946. The soil 
fairly well covered. Tarweed present some numbers. The plot the right now shows deterioration. Slender wheat- 
plants are almost gone. The space occupied plants less and more soil surface exposed erosion wind and 
water. There are some seedlings. Snakeweed, livestock, has become established and four other 
species annual weeds are present. 


eroded with little vegetation, Plot Number C222—1946 contained few lupines and knotweed Most 


Bare 
the soil was exposed and subject erosion. This plot area which has fenced exclude grazing livestock. 
Five years later under continued complete protection from grazing livestock, records Plot Number C222—1951 show 
that natural recovery has begun. Lupine, still the main plant species, nearly covers the plot. needlegrass plant has become 


established and there are now 100 knotweed plants. The soil better covered and less subject erosion. 


producing full capacity? (3) the range worn 
out able restore itself through natural process 
plant recovery, natural reseeding, and soil healing? 
Here’s how the job being done. completely elimi- 
nates guesswork and reliance memory, and precise 
working tool for range and soil managers. straight 
line across the range studied, iron pegs set inter- 
vals mark the plot positions and the two diagonal cor- 


ners plots. iron peg also marks fixed camera 
point each plot. Once established, matter 


photographing the plots 5-year intervals. Other accu- 
rate information taken plus the photographs answers 


the three questions: (1) the range holding its own? 
(2) going downhill? (3) recovering? One 
plot alone does not tell the story but the information 
from all the plots area gives reliable accurate data. 

Spread over key grazing areas the national 
forests the Intermountain Region, today are 210 


these photo plot transects. Their function, the Forest 
Service says, provide check changes range 
condition sheep and cattle grazing allotments. 


grazing allotment the area national forest range 
for grazing their livestock during stated season.) 
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Better Management Objective 


date, 133 these transects have been rephoto- 
graphed and recharted since they were established. The 
factual information obtained already helping the for- 
est rangers plan better management the region’s valu- 
able national forest grazing lands. Photo Plot Tran- 


sects the Forest Service feels that has valuable work- 


ing tool which answers many questions and eliminates 
guesswork about the trend and condition the soil and 
plant cover our mountain watersheds. 

Photos taken addition those the individual 
plots include general view each transect line show- 


ing its relative location. Slow changes plant cover are 


thus recorded. The outstanding features along the 
transect are also photographed. These would erosion, 
hedged shrubs and other distinctive features showing 
soil and plant characteristics. 


the individual plots, the relative area occupied 


each species charted. Species are identified number. 
Other observations recorded are information the soil, 
erosion pavement, litter, extent erosion, pedestalled 
plants, and rodent damage. Plants scattered uniformly 


are counted number per square foot. For group 


clump plants the area outlined; single plants are 
shown dot the chart. 

General observations made that might not included 
the plot data are hedged condition shrubs, and 


amount current utilization livestock game animals. 


The Centennial Engineering 
The one hundredth anniversary the founding the first 


mational society civilian engineers the United States, 
the American Society Civil Engineers, was celebrated re- 
cently throughout the country. Locally-sponsored events 
throughout the country will climaxed the Chicago Con- 
vocation, September 3-13. This convocation will under 
the joint sponsorship all the Nation’s principal engineering 
societies. 

The Convocation will bring together many the world’s 
wutstanding partisipate the various symposiums 
which will emphasize the highly significant part played 
engineering developing the United States its position 
world leadership. More than 100 speakers, engineers and 
laymen will present the story the social, economic, and 
political effects the accomplishments engineers operat- 
ing free enterprise system—the results century 
engineered progress. 


McArdle Appointed Chief Forest Service 


Secretary Agriculture Charles Brannan has appointed 
Richard McArdle chief the Forest Service, De- 
partment Agriculture. will succeed Lyle Watts, 
chief forester for the past nine years, who retired from active 
duty June 30. 


Mr. Watts’ retirement from active duty chief the 
Forest Service will mark the completion public career 
service nearly years. has headed the Federal forestry 
agency since 

Mr. McArdle has been member the Forest Service for 
more than years. Since 1944 has served assistant 
chief charge cooperative forestry programs. Under his 
leadership, the Federal programs carried cooperation with 


the States encourage and facilitate the protection and sound 


management the country’s forests have been greatly accel- 
erated. 


International Association Hydraulic Research 


The International Association for Hydraulic Research has 
announced that the 1953 meeting will held the St. An- 
thony Falls Hydraulic Laboratory, University Minnesota, 
Minneapolis, Minn., during the week beginning August 30, 
1953. Subjects discussed will restricted density 
currents; ait entertainment flowing water; waves, beach 
erosion, and hydromechanics shore structures; 


sediment transportation flowing water. 


planned schedule the meeting jointly with meeting 
the Hydraulics Division the American Society Civil 


Engineers. 


Helping Hold The Land... 
AGIN RESEARCH 


the NITRAGIN greenhouse, scien- 
tists check the effectiveness dif- 
ferent strains legume bacteria. 
Comparison data gained from 
laboratory analysis the nitrogen- 
fixing ability each bacterial strain, 
permits the selection the most 
effective strains for use NITRAGIN 
inoculant. Continuing research the 
NITRAGIN laboratories helps fur- 
the value legumes and inoculation 
means holding the land and 
reducing erosion. NITRAGIN al- 
ways glad cooperate with scien- 
tists working this field. 


THE NITRAGIN CO., INC. 
3936 Booth Street, Milwaukee 12, Wis. 


Terraces contoured strips— both are 
familiar practices controlling water and holding soil. 


But, work them requires constant maneuvering some sort—following 
winding contours, making short turns, cutting back catch point rows. 


just where Oliver tractor, for example, makes every operation 
simpler. It’s easy handle comfortable drive. All controls 
are grouped within convenient reach toe fingertip. Brake and 
clutch pedals are right front you. seated the restful rubber 
spring seat, adjustable your weight and leg length. For stand-up 
driving the spacious platform, you merely push the seat back. 


Swinging around row ends easy, too. Your Oliver equipped 
with double-disc brakes quick-acting, smooth, safe. The famous Direct 
Drive Power Take-Off eliminates shifting and re-shifting the operation 

PTO-driven machines. With the hydraulic system 
you can even change working depth with flip electric switch. The 
OLIVER Corporation, 400 West Madison Street, Chicago Illinois. 


OLIVER 


FARM 


THe 
CORPORATION 


Brakes 
Rubber Spring Seat 
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Precipitation—(1) general term for all forms 
falling moisture which more specifically include 
rain, snow, hail, sleet and their modifications. (2) 
The quantity water that precipitated. The 
amount precipitation during some unit time 
such day, month, year generally expressed 
depth (measured liquid water) precipitated 
upon horizontal surface into gage having 
horizontal opening. (3) The process which 
water liquid form discharged out the at- 
mosphere, upon land water surface. 


Precipitation, Excessive—(1) Rainfall which the 
rate fall greater than certain adopted lim- 
its, chosen with regard the normal precipita- 
tion snow) given place area. 
the U.S. Weather Bureau, defined, for states 
along the southern Atlantic coast and the Gulf coast, 
rainfall which the depth precipitation 
0.90 inches minutes, 1.50 inches one hour; 
and for other parts the U.S. 0.50 inches 
minutes and 0.80 inches one hour. (2) The 
accumulated amount precipitation for each 
minutes during all storms which the rate fall 
equalled exceeded 0.25 inch any minute 
period, 0.30 inch any minute period, 
0.35 inch any minute period, ete. The storms 
which excessive precipitation occurs are called 
Excessive Storms. 


Precipitation, Trace amount not large 
enough measured gage. Usually less 
than 0.005 inch. 


Premature Grazing (Range Management)—Grazing 
before important forage plants have reached 
sufficient state maturity, and spring ranges, 
before soil has become firm enough prevent 
cumulative injury the range under prevailing 
degree stocking. Contrast with Range Readiness 


Prescribed Rights Water Rights. 


Pressure Head—The head any point con- 
duit represented the height the 
grade line above that point. 


Priming—(1) The first filling canal, reservoir, 
other structure with water; that is, either the 
absolutely first the seasonally first. (2) Starting 
the flow, pump siphon. 


Priority (Range Administration)—Preferred right 
entitling the holder special consideration over 
other applicants and pro-rata share available 
uses, 

Problem Area Soil area that 
essentially uniform physiography, climate, 
and soils, has pattern these 


features; and that because its physical fea- 
tures significant area planning carry- 
ing out soil conservation work county other 
work area, state, region, the Nation. Two 
more separate bodies land that have similar 
patterns physical features are considered parts 
the same problem area. map Problem 
Areas Soil Conservation the United States, 
prepared the Soil Conservation Service, has 155 
problem areas delineated. Maps regions, states, 
and counties other work areas have been pre- 
pared, which the problem areas shown the 
National map are subdivided into areas significant 
the delineation. Problem areas differ 
greatly the kind and magnitude conservation 
problems and conservation needs. Syn. Land Area 
Significant Soil Conservation. 


which livestock are placed pasture other 
management unit which will bring about use 
range forage and other resources without injury 
the range. cases deteriorated range the in- 
tensity use would such bring about 
improvement the range. Contrast with Overstock- 
ing; Understocking. See Use, Actual. 


Proper Use Factor (Range Management applied 
individual species, the maximum 
age the total year’s forage production with- 
easy reach livestock which may grazed 
without damage the species, important associ- 
ated plants, the soil. applied range type, 
the weighted average the proper use factors 
the individual species present. 

Protection Forest—An area wholly partly cov- 
ered with woody growth, managed primarily for 
its beneficial effects soil and water conservation 
rather than for wood forage production. 

Pruning (Forestry)— The removal the lower 
branches from young trees, order obtain logs 
with fewer knots when the trees mature. See Self- 
Pruning. 

Public for which the title was 
originally vested the United States Government 
virtue its sovereignty. The public domain in- 
cluded much the land east the Mississippi 
River, and all land west the Mississippi River 
except Texas. More than half the original public 
domain has been granted states, homesteaders, 
railroads, has been sold. The remainder land 
set aside for national forests, national parks, na- 
tional monuments, Indian reservations, grazing dis- 
tricts, and similar purposes. 

Puddle Soil—A dense soil dominated single 
grain structure, almost impervious air and water. 
This condition results from the handling soil 
when wet, plastic condition, that when 
dried, becomes hard and cloddy. 
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Puddling—The act destroying soil structure. 
Puddling reduces porosity and permeability. This 
process sometimes used reduce leakage 
reservoirs and canals. 

Pure forest composed trees one 

species. practice, forest which least 80% 

the trees are one species. Contrast with 

Forest. 


small square plot sample area usu- 
ally either one square meter one 
size. 


Rain—Precipitation the form liquid 
drops droplets large enough attain sensible 
velocity. 

Rainfall—The amount water falling from the 
clouds during rainstorm. Syn. Precipitation. 
Rainfall Excess (Hydraulics)—The volume rain- 

fall that will run-off. 

Rainfall Intensity—The rate which rain 
ring any given instant, usually expressed 
inches per hour. Rainfall Intensity re- 
fers the rate during any time when the rate 
both maximum and uniform. Usually one more 
standard time periods such minutes, min- 
utes, are specified and then the refers 
average rate calculated from the maximum amount 
that oceurred during any such time period and the 
rate not necessarily uniform. 

establishment estate including lands 
and facilities used for the production livestock. 
Accepted western usage generally refers the 
headquarters facilities, pastures, and other land 
the ranch, distinguished from range. 

Ranch Conservation Plan—See Farm Ranch Con- 
servation Plan. 


Range—(1) Land that produces primarily native 
forage suitable for grazing livestock. Also, for- 
est land producing forage. Usually relatively ex- 
tensive areas land suitable for grazing, but not 
suitable for cultivation, especially arid, semi-arid, 
forested regions. Contrast with Pasture. (2) 
unit grazing land used integral herd 
livestock. See Open Range. (3) The geographic 
area occurrence plants animals. 

Range census made the range the 
animals using grazing area contrasted feed- 
lot, corral, driveway, similar counts. 

Range means employed in- 
crease the utility and ease management the 
range such development water supply, 
ing, revegetation, and control noxious plants. 

Range scientific management 
range land for the continuous production forage 
and livestock, consistent with the use the land 
for other purposes. See Range Improvement; Use, 
Proper. 

Range Plant herbaceous and shrubby 

plants within easy reach livestock range 
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regardless whether not they constitute for- 

age. Contrast with Cover, Vegetation which in- 

cludes all plants. 

Range stage growth the impor- 
tant palatable plants the range and the 
tion soil which permit grazing without undue 
compacting the soil endangering the ability 
the plants maintain themselves. with 
Premature Grazing. 

Range area range sufficiently uniform 
soil, and topography result par- 
ticular climax vegetation. 

Range and comprehensive in- 
ventory and analysis the range resources and 
related management problems range area, and 
developing plans for management. Such surveys 
are intensive extensive depending upon the de- 
gree sampling and size type sub-type areas 
recognized and mapped. Syn. Grazing Survey. 
See Square Foot Method; Weight Method. 

Rating sometimes tabular rep- 
resentation performance output under 
stated series conditions. For example, rating 
for flume shows volume flow per unit 
time various stages depths flow. 

Rating open conduit built channel 
maintain consistent regimen for the purpose 
measuring the flow and developing stage-discharge 
relation. 

Ration—The amount feed allotted given ani- 
mal for 24-hour day. may fed one time 
portions different times during the day. 

Ration, ration which furnishes the vari- 
ous nutrients proportion and 
amounts that will properly nourish given ani- 
mal for one day. 


Rational Run-Off Formula formula 
used predict stream discharges from small drain- 
age areas. 

where the peak discharge feet per 
run-off coefficient generally con- 
sidered that part the rainfall rate which will 
contribute the run-off rate; the average 
intensity the rainfall inches per hour during 
the time required for all parts the watershed 
contribute run-off (period concentration) 
and the area the drainage basin acres. 


Reaction, Soil—The degree acidity alkalinity 
“acid reaction,” “alkaline reaction.” Gen- 
erally expressed terms pH. 

Recession Curve graph representing 
the decreasing rate flow stream channel, 
both surface run-off and ground-water 
run-off. The descending curve hydrograph 
stream flow. Contrast with Depletion Curve. 

Recording instrument for mak- 
ing record quantities conditions 
like flow, stage, rainfall, and temperature rela- 
tion time. 
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Reforestation—The re-establishment forest trees 
previously cleared area. 


area designated for the protection 
animals, birds, and fish, within which hunting 
fishing either prohibited strictly controlled. 
See Game Refuge. 

Regimen—The stability stream and its channel. 
river canal “in regimen” its channel has 
reached stable form the result its flow char- 
acteristics. 

Regression statistical method for 
studying and expressing the change one vari- 
able associated with and dependent upon changes 
another related variable set variables. 


Residual Soil—Soil formed place the disinte- 
gration and decomposition rocks and the con- 
sequent weathering the mineral materials. Pre- 
sumably developed from the same kind rock 
that which lies. 

Retard—One series permeable spurs built out 
into stream channel approximately right angles 
the bank line. The purpose deflect the main 
away from and stop caving the stream 
bank, and encourage the formation bars along 
the bank. 


The amount precipitation upon 
drainage area that does not escape run-off. 
the difference between total precipitation and 
total run-off. 

structure obstacles placed along 
the edge stream stabilize the bank and 
protect from the cutting action the stream. 
May solid and permanent, temporary, such 
dead trees and brush held place until live 
vegetation can stabilize the banks. 

horizontal underground stem, usually 
sending out roots and above-ground shoots the 
nodes. Quackgrass has rhizomes. Also known 
Root Stock. 

Ridge long, low ridge earth with gently 
sloping sides, and shallow channel along the up- 
per side, control erosion diverting surface 
run-off across the slope instead permitting 
flow uninterrupted down the slope. Types ridge 
terraces include the broad base, drainage, graded, 
level, Magnum, narrow base, and Nichols terrace. 
Contrast with Bench Terrace. 

Ridging for Irrigation—Making small embankments 
borders fields control irrigation water. 
Rill Erosion—Removal soil running water with 
formation shallow channels that can smoothed 
out completely normal cultivation. See Gully; 

Gully 

Riparian Land—Land situated along the bank 
stream. 

Riparian Rights—See Water Rights. 

Riprap—Broken stone placed earth surfaces such 
the face dam the bank stream, for 
their protection against the action water 
also applied brush pole mattresses, 
brush and stone, other similar materials used 
for soil erosion control. 


Roadside Erosion See Highway Erosion 
Control. 


Rock-Fill dam composed loose rock usu- 
ally dumped place; often with the upstream part 
constructed handplaced, derrick-placed rock 
and faced with rolled earth with impervious 
surface concrete, timber, steel. 

Rodent Control—The reduction numbers ro- 
dents injurious soil and water conservation struc- 
tures and forage, and other useful plants 
tillage, poisoning, trapping, and other methods 
which destroy rodents control their increase. 

Rollway—The overflow portion dam; over- 
flow spillway. 

Root Zone—That part the soil invaded subject 
invasion plant roots under normal conditions. 

Rotary displacement pump for raising 
liquid the use rotating elements instead 
pistons. may operate almost any speed 
and does not depend centrifugal forces lift 
the water. 

Rotation—See Crop Rotation. 


Rotation Grazing—Grazing two more pastures, 
parts range regular order, with definite 
recovery periods between grazing periods. Where 
only two fields are involved, sometimes called 
ternate Grazing. Contrast with Continuous Grazing. 

Rotation Irrigation—A system which each irriga- 
tor receives his allotted quantity water not 
continuous rate, but stated intervals. For ex- 
ample, number irrigators receiving water from 
the same lateral may agree among themselves 
rotate the water, each taking the entire flow 
turn for limited period. Contrast with Continu- 
ous Delivery. 

Rotation cultivated area used pas- 
ture one more years part crop rotation. 
Contrast with Permanent Pasture. 

Roughage (Feed with high fibre content and 
low total digestible nutrients hay and stover. 

Roughness Coefficient (Hydraulics factor the 
Kutter, Manning, and other flow formulas repre- 
senting the effect channel roughness upon energy 
losses the flowing water. sometimes referred 
factor depending the roughness smoothness 
channel lining, the mean radius, 
mean velocity, and the slope. grass lined chan- 
nel (terrace outlet) varies the product the 
velocity times the hydraulic radius for given 
channel. 

Row crop planted rows relatively far 
apart, usually feet, allow cultivation be- 
tween rows during the growing season. 

Run-Off portion the precipi- 
tation upon drainage area which discharged 
from the area stream channels. The water which 
flows over the land surface without sinking 
Surface Run-off Immediate that 
which enters the ground before reaching surface 
streams called Ground-water Run-off Seepage 
Flow From Ground Water. litera- 
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ture, the term Run-off frequently used when re- 
ferring surface run-off, although precisely 
the total run-off, including both surface and ground- 
water run-off. 

Run-Off Coefficient—See Rational Run-Off Formula. 


Run-Off land, usually small, arranged 
the portion rainfall other precipitation 
flowing off and perhaps carrying soluble materials 
and soil may measured. Usually the flow from 
run-off plots includes only surface flow. 


Safe Velocity maximum velocity 
flow water which will not cause erosion 
channel, depending the the 
channel. 

Safe Yield—The rate which water can with- 
drawn from aquifer, acre-feet per year 
other terms, without depleting the supply that 
recovery longer economically feasible. 

Saline soil containing sufficient soluble salts, 
usually chlorides and sulphates, that the growth 
most crop plants reduced. not highly alka- 
line, less than 8.5. The soil and 
has favorable structure thus allowing movement 
air and water. Saline soils have been called 
due the quite common formation 
white gray salt crustations the surface. Con- 
trast with Alkali Soil. 

Salt where salt placed for con- 
sumption livestock. 

Sample, sample drawn without bias 
from population which every item has 
equal chance being drawn. 

Sample, Representative—A sample drawn such 
way that gives true value for the population 
from which was drawn. 

Sample, sample consisting subsam- 
ples from subdivisions strata population. 
The subsample may random. Often used when 
the total population tends heterogeneous and 
the strata approximate homogeneity. 

Sample area land, usually small, 
used for measuring observing performance un- 
der existing applied treatments. may tem- 
porary permanent. 

Sand—(1) Mineral soil grains 2.00 0.05 mm. 
diameter according Department Agri- 
culture standards; 2.00 0.02 mm. 
the International System. (2) Soil material con- 
taining 85% more sand; percentage silt, plus 
times the percentage clay, shall not exceed 
15. 

Sand device, often simple enlargement, 
ditch conduit for arresting the heavier 
particles, sand, and silt carried the water. Means 
for removing such material may 

Saprophyte plant which grows and 
derives its nourishment from dead plants from 
decaying vegetable matter. Many fungi and bac- 
teria and few higher plants such Indian Pipe 
are Saprophytes. Contrast with Parasite. 
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Saturation (Hydraulics condition existing when 
all interstices the soil are filled with water. 


Sausage dam loose rock wrapped with 
wire where the resulting cylindrical bundles are 
laid horizontal vertical position. 

Saw size and quality suitable 
for sawing into lumber. 


Scale estimate the content 
sound wood log group logs, using given 
log rule, such Doyle-Scribner, International. 
(2) The estimated content log group 
Net Scale the seale after deduction for de- 
ects. 


Scalping—Spot removal sod other vegetation 
before planting tree seedlings. 

Scarify—To abrade, scratch modify the surface; 
for example, scratch the impervious seed coat 
hard seed, break the surface the soil 
with narrow-bladed implement. 

Scour—To abrade and wear away. Used 
the wearing away terrace diversion channels 
stream beds. 

Scouring Sluice—An opening dam controlled 
gate through which the silt, sand, 
and gravel may ejected. 


Scrub—Stunted trees brush often dense stand. 
unit measure the volume 
water flow; foot per second. Abbr. c.f.s. 
Second-Foot abbreviation for foot 
per second for one day (24 hrs.). Equivalent 
86,400 cu. ft.; 1.983471 acre feet; 643,317 gallons; 

run-off .0372 inch from one square mile. 

Second-Growth Forest—A forest which comes 
after removal the old stand cutting, fire, 
other Also, the smaller trees left after the 
clear-cutting all merchantable trees. Contrast 
with Virgin Forest. 

Sedge—A member the botanical family Cyperaceae, 
resembling the grasses but with the stems more 
less triangular and usually solid, leaves three 
ranked and the leaf sheaths rarely split. Generally 
inferior the grasses for forage. (Term sometimes 
erroneously applied grasses; for example, some 
members the genus Andropogon called ‘‘broom- 

Sedimentary Rock—Rock derived from the deposi- 
tion sediments; examples, sandstone, shale and 
limestone. Syn. Rock. 

upper portion the soil prepared 
natural artificial means promote the germina- 
tion seed and the growth seedlings. 

plant grown from seed. forest nurs- 
ery practice, tree which has not been trans- 
planted the nursery. natural forest repro- 
duction, tree from seed, less than feet height. 

Seed Purity—The percentage one principal spe- 
cies harvested seed excluding other species, 
weeds and foreign matter. 

Seed tree intentionally left standing the 
time cutting forest, produce seed for natu- 
ral seeding the surrounding area. 
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Seepage—(1) Water escaping through emerging 
from the ground along extensive line surface 
contrasted with spring where the water emerges 
from localized spot. (2) The process which 
water percolates through the soil. 

Selective Cutting system cutting 
which single trees, usually the largest, small 
groups such trees, are removed and reproduc- 
tion secured under the remaining stand and the 
openings. Contrast with Clear Cutting. Also see 
Harvest Cutting; Improvement Cutting. 

Selective Grazing—The tendency for livestock and 
other grazing animals graze certain plants 
preference others. result, certain species 
may eradicated while other important species 
remain virtually untouched. See Un- 
palatable. 

Self-Mulching soil with the surface layer 
well aggregated such physical condition 
that does not crust and seal under rain impact. 

natural death and fall branches, 
especially the lower branches, from live plants due 
causes such light and food deficiencies, decay, 
insect attack, snow, and ice. 

Semiarid—A term applied regions climates 
where moisture normally greater than under 
arid conditions but still definitely limits the growth 
most crops. Dry-land farming methods irri- 
gation generally are required for crop production. 
The upper limit average annual precipitation 
the cool semiarid regions low inches, 
Contrast with Arid. 

Separate, size group individual, dispersed 
soil particles, sand, silt, clay. 

Settling enlargement stream per- 
mit the settling debris carried 
form sand trap. 

Sharp-Crested notch cut relatively thin 
plate, and having sharp edge the upstream 
side the crest. 

Sheep Month—The amount forage feed neces- 
sary support and maintain mature sheep 

ewe and its suckling lamb for days. Commonly 
figured one-fifth cow month. 

Sheet Erosion—The removal fairly uniform 
layer soil material from the land surface 
the action rainfall and run-off water. Contrast 
with Gully Erosion; Rill Erosion. 

Sheet diaphragm made meshing 
interlocking members wood, steel, concrete 
other material, driven individually. may 
used form obstruction percolation, prevent 
movement material, stabilize foundations, and 
build coffer dams. 

Shelterbelt—An extended windbreak living trees 
and shrubs established and maintained for pro- 
tection farm lands over area larger than 
single farm. Includes Basic Shelterbelts which serve 
bulwarks the protection plan, and narrow 
Intermediate Shelterbelts supplementing the basic 
shelterbelts. See Windbreak. 


Shore Erosion—Removal sand, soil, rock from 
the land area adjacent oceans, seas, lakes, 
ponds due the action water wind. 

woody perennial plant differing from 
perennial herb its more woody stems, and from 
tree its low growth and habit branching 
from the base. There hard and fast line be- 
tween herbs and shrubs between shrubs and 
all possible integradations 

Side-Channel Spillway—See Lateral-Flow Spillway. 

Side Slopes (Engineering slope the sides 
name the horizontal distance first 1.5 (or 
frequently, meaning horizontal distance 
1.5 feet foot vertical. 

Significant (Statistics term applied differences, 
correlations, indicate that probably they 
are not due chance alone. Significant ordinarily 
indicates probability not less than 95% while 
highly significant indicates probability not 
less than 99%. 


crop which has been preserved moist 


succulent condition partial fermentation 
tight receptacle. The chief silage crops are corn, 
sorghum and various legumes and grasses. 

Silt—(1) Small mineral soil grains intermediate be- 
tween clay and sand; 0.05 0.002 mm. diameter 
standards 0.02 0.002 mm. diameter according 
the International System. (2) Waterborne sedi- 
ment with diameters individual grains ap- 
proaching that silt. (3) Soil material contain- 
ing 80% more silt and less than 12% 

Silt Basin—See Settling Basin. 

Silting—The deposition water-borne sediments 
lakes, reservoirs, stream channels, overflow 
areas. caused decrease the velocity 
stream flow and corresponding reduction 
the amount and size solid material which can 
carried suspension. 

Siphon closed conduit, part 
which rises above the hydraulic grade line. uti- 
lizes atmospheric pressure cause the flow 
water through it. 

Site area, considered its 
ecological factors with reference capacity 
produce vegetation; the combination biotic, 
and soil conditions area. (2) 
area sufficiently uniform soil, climate and natu- 
ral conditions produce particular climax 
vegetation. 

Site Index (Forestry numerical expression the 
quality timber productivity forest land, 
determined the rate growth height one 
more tree species present; for example, the 
average height attained dominant and 
dominant trees, fully stocked stands, the age 
years. 

Skimming—Diverting surface water shallow over- 
flow avoid diverting sand, silt, other debris 
carried bottom load. 

branches, bark, tops, cull logs and broken 
uprooted trees the ground after logging. 
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area which has been logged off and 
upon which the slash remains. 

local term used describe alkali spots. 
Syn. Slick Spots. 

Slip down hill movement mass 
soil under wet saturated conditions. The 
movement only short distance and the soil 
mass stays relatively intact. form landslidé. 

Slope, inclination the land surface 
from the horizontal. Usually expressed percent 
for soil conservation work. Can expressed 
degrees. 

Vertical distance 
Percent slope 100 
horizontal distance 

Sluice—(1) conduit for water high 
opening structure for passing 
debris. (2) cause water flow high veloci- 
ties for ejecting debris. 

Slush Frazil Ice. 

Snow course laid out and permanently 
marked the drainage area stream, along 
which the snow sampled appropriate times 
determine its depth and density for the purpose 
forecasting subsequent run-off. 

Snow water content snow expressed 
the ratio the seale reading (inches water) 
the length the snow core, inches. 

Snowfence—A fence slat and wire other mate- 
rial used winter intercept drifting snow, thus 
protecting roads, railways, and other areas from 
snow drifts. Also used impound snow where 
melting place adds soil moisture. 

planting shrubs other plants 
intercept drifting snow. 

Snow core taken from the snow mantle 
snow course, from which the depth and den- 
sity may determined. 

Snow outfit consisting essentially 
light jointed tubes for taking snow samples and 
spring scale graduated read directly the cor- 
responding depth water contained snow 
sample. 

Snow set measurements the depth 
and density snow, usually made determine 
the water stored drainage basin the form 
snow, means forecasting the subsequent 
run-off. 

surface layer soil matted held together 
roots, rhizomes and stolons grasses and other 
herbs. 

Sod grass which normally forms sod 
turf, with individual plants spreading means 
stolons rhizomes; for example, Kentucky blue- 
grass, Bermuda grass, and bromegrass. Contrast 
with Bunch Grass. 

Sod Strips—Narrow bands grass other close- 
rooted crop, placed across channel spread and 
retard the flow water; strips sod left 
natural waterway prevent erosion. 

natural body developed from weathered 
minerals and decaying organic matter, covering 


the earth thin layer. natural medium 
the surface the earth which plants may 
grow 

Soil the preductive capacity 
soil appropriate fertilization, growth soil- 
building plants, and good management. 

Soil Classification—The grouping soils 
based profile characteristics such thickness, 
and structure the different horizons, drain- 
age, and parent material. Also see Soil Series; Soil 
Type. 

Soil Conservation—The preservation soil against 
deterioration and loss using within its 
bilities, and applying the conservation practices 
needed for its protection and improvement. More 
specifically, soil conservation consists using the 
land within the limits practicability 
while safeguarding against impoverishment 
depletion erosion, deposition, exhaustion 
plant nutrients (through leaching, excessive crop- 
burning, waterlogging (inadequate drainage), im- 
proper cultivation any type improper use 
failure protect the land from soil loss impair- 
ment productiveness. 

Soil Conservation organization created 
under state law for developing and out 
program soil and water conservation within its 
geographic boundaries. most states soil 
servation district legal subdivision the State 
Government, autonomously controlled, with 
powers. 

Soil Conservation Farm Plan—See Farm Conserva- 
tion Plan. 

Soil Conservation record map 
aerial photograph the physical land features 
that are significant determining land capability 
and recommending land use and soil conserva- 
tion practices. The features include the kind 
soil, steepness slope, type and degree soil ero- 
sion, and overflow hazards salinity they are 
present. Used without modifying terms such 
general soil conservation sur- 
vey one that shows the physical land features 
enough detail and with enough precision fur- 
nish land information for planning land use 
and conservation measures for the land 
farm ranch. General surveys this kind are 
made also, and are called Reconnaissance Soil Con- 
servation Surveys. 

Soil Conserving Crops—Crops that prevent retard 
erosion and maintain replenish rather than de- 
plete soil organic matter. Grasses and legumes that 
are cut for hay and produce considerable aftermath 
generally can regarded soil conserving crops. 

Soil Depleting Crops—Crops that under the usual 
management tend deplete nutrients and organic 
matter the soil, and permit deterioration 
soil structure. Most clean-tilled crops are soil-deplet- 
ing the entire plant removed. Grain crops are 
soil-depleting both grain and straw are removed. 

Soil Erosion—The detachment and movement soil 
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from the land surface wind running water, 

soil erosion and accelerated ero- 

sion. See Gully Erosion; Rill Erosion; Sheet Ero- 
sion; Splash Erosion; Wind Erosion. 

Soil cluster soil particles behaving 
unit soil See Granular Soil. 

Soil layer soil approximately parallel 
the land surface with observable characteristics 
that have been produced through the operation 
soil building processes. Each horizon differs 
one more characteristic from the cne above 
below. The letters and are used desig- 
nate soil horizons. 

The horizon the upper part. consists 
mineral layers maximum accumula- 
tion; layers from which clay minerals, iron 
and aluminum have been lost; both. (The 
loose surface organic matter unplowed areas 
not strictly part the horizon. 

The horizon lies under the consists 
weathered material with accumulation 
iron aluminum; with more less 
more strongly colored than the horizon 
above below. 

The horizon, under the the layer un- 

consolidated, weathered parent material. 
addition the letter used designate 
any such stratum under the soil hard rock, 
sand that not parent material, but 
which may have some significance the over- 
lying soil. 

Note: Not all these horizons are present all soils. 

Soil process making soil more 
fertile and productive. This involves the use 
good soil management practices such liming, 
manuring, fertilizing, and rotating crops. 

Soil Management—The act art using soil for the 
production crops. Continuous, profitable pro- 
duction involves the maintenance the physical 
structure the soil, the organic matter, the avail- 
able nutrients, the biological activities, and the 
conservation soil and water. 

Soil Mapping Unit—See Land Mapping Unit. 

Soil Productivity—(1) The property soil which 
permits variable growth plants due the collec- 
tive influence variable chemical, physical and 
biological conditions. (2) The ability soil 
produce crops under existing conditions climate 
and management. 

Soil vertical section the soil from the 
surface through all its horizons into the parent 
material. See Soil Horizon. 

Soil Saving dam earth other material 
placed across gully other watercourse im- 
pound silt and surface run-off, and control ero- 
sion. Term sometimes used only when referring 
the larger, permanent types dams, contrasted 
with check dams. 

Soil Saving earth dike constructed the 
lower end irrigated field, usually with ad- 
justable outlet, built for the 


Soil Series—A group soils closely similar all 
respects except the texture the surface soil. The 
soil series expresses profile characteristics such 
the color, structure, and thickness horizons, type 
parent material and drainage. 

Soil systematic examination, mapping, 
describing, and classification soils area. 
Soil subdivision the soil series based 
the texture the surface soil. soil which through- 
out the full extent its has relatively 
uniform profile characteristics, and relatively uni- 
form texture the surface soil. For example, Cecil 
sandy loam and Cecil clay loam are two soil types 

belonging the Cecil series. 

Soil Water (Hydraulics ater the soil root 
water the zone aeration above the intermedi- 
ate water. 

true soil developed soil building 
forces. Usually this the and horizon, the 
upper part the soil profile above the parent 
material. 

Specific Gravity ratio the weight 
given volume soil (volume solid 
phase, pore space excluded) the weight 
equal volume water. varies chiefly with the 
amount matter present the soil. The 
average specific gravity for tilled surface soil 
about 2.65. Contrast with Volume Weight. 


Specific Yield amount water 
which rock earth will yield after being satu- 
rated and allowed drain under specified con- 
ditions. expressed percent volume. 

conduit around dam for the es- 
cape excess water. 

Splash form soil erosion resulting 
from soil splash caused the impact falling 
rain drops. 

Spoilbank—A pile soil, subsoil, rock other mate- 
rial excavated from drainage ditch, pond, 
other cut. 

Spot Plant plant small open areas 
between established stands. Also see Interplanting. 

device for distributing water uniformly 

Spreader relatively permanent contour 
strip, variable width, planted sod erosion 
resistant crop. Its purpose slow down and 
fan out the run-off from the cultivated land above 
the strip. 

planting portion the stem 
and root grass. 

Sprinkler Irrigation—Irrigation means spray 
from pipes pipe projections above the soil sur- 
face. 

Spur dike rock other material built 
from the bank into the channel for bank protection 
for channel improvement. 

Spur short terrace used collect 
divert run-off. 

Square Check method check irriga- 
tion using square rectangular basins confine 

water. See Check Irrigation. 
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Square Foot research technique range 
surveys for determining average density and com- 
position range vegetation, means system- 
atically located plots which the herbage each 
species estimated individually square feet 
ground covered. Syn. Square Foot Density Method. 

Stabilized slope channel which 
neither erosion nor silting 

above any chosen datum plane, often above es- 
tablished low-water plane; gage height. 

Staking—Determining the location for the placing 
building structures like terraces, ponds, and drains. 
For example, staking terrace line consists 
placing stakes along the course terrace 
built; staking drainage ditch includes marking 
the location, and also the depth the ditch 
dug. 

Stand—The number uniformly distributed plants 
per unit area. good full stand refers the 
optimum number plants per unit area, while 
medium, fair, poor stand has less than the opti- 
mum number. forestry, the stand refers the 
kind well number trees per unit area. 
Thus, forest may described, for example, 
pure stand, pine stand, hardwood stand, mixed 
pine-oak stand. 

State Soil Conservation Committee, Commission, 
state agency, established state soil 
conservation district enabling legislation, assist 
with the administration the provisions the 
state soil conservation districts law. 

Static total head without deduction for 
velocity head losses; for example, the difference 
elevation headwater and tail water pow- 
plant. 

Steady constant flow; that is, the quantity 
does not change with time. 

Stilling open structure excavation 
the foot waterfall rapids reduce the 
velocity and turbulence the descending current. 

Stilling pipe other compartment with 
closed sides and bottom except for comparatively 
small inlets connecting the well with larger main 
body water. Its purpose still dampen 
waves surges while permitting the water level 
the well rise and fall with major fluctuations 
the main body. 

Stock Pond—See Farm Pond; Tank, Earth. 

Stock Trail—Any passageway constructed cleared 
facilitate the movement livestock and make 
more efficient use the forage. 

Stockwater development new 
improved sources stockwater supplies, such 
wells, springs, and ponds, together with storage 
and delivery systems. 

horizontal stem which grows along the 
surface the soil and roots the nodes. White 
clover has stolons. 

general, disturbance the ordinary 
average conditions the atmosphere. The term 
may qualified emphasize particular part 
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the meteorological disturbance such windstorm, 
rainstorm, thunderstorm. 


Stover—The dried, cured stems and leaves tall, 
coarse grain crops such corn and after 
grain has been removed. Contrast with Fodder; 

ay. 

Stream Banks—The usual boundaries (not flood 
boundaries) stream channel. Right and left 
banks are named facing downstream. 

Stream-Bank Erosion—Removal material, usually 
the soil and the underlying alluvium, along the 
banks due the current action the stream. 

Stream-Bank Erosion Control—Vegetative me- 
chanical control erodible stream banks. in- 
cludes such measures prevent streambanks from 
caving sloughing jetties, revetments, rip-rap 
fencing, and plantings necessary for permanent 
protection. 


Stream-Bed scouring material from 
the water channel and the the banks 
running water. The the banks also 
known Stream-Bank Erosion. 


Stream Gaging—The quantitative estimation 
stream flow using current meters, weirs, other 
devices selected locations. 

Strip Cropping—Growing crops 
arrangement strips bands serve vegeta- 
tive barriers wind and water erosion. See Buffer 
Strips; Contour Strip Cropping Correction Strip 
Field Strip Cropping; Filter Strip; Sod Strips; 
Spreader Strip; Strip Sodding, Contour; Wind 
Strip Cropping. 

Strip Sodding, use strips sod 
the contour, alternating with spaces which are not 
sodded. See Sod Strips. 

Strip survey employing continuous nar- 
row strips sampling units. Strips, commonly 
2-chains wide, are run across the area 
surveyed. 

Structure, Soil—The arrangement soil particles, 
either single grain aggregates, that make 
the soil mass. The structure may refer the natu- 
ral arrangement the soil when place and un- 
disturbed the the soil any degree dis- 
The principal types soil structure 
(aggregates) are platy, prismatic, columnar. blocky, 
nuciform, granular and crumb. The aggregates 
these structure types vary size and degree 
stability. Structure one the important charac- 
which determines the erodibility soils. 

Stubble—The basal portion plants remaining after 
the top portion has been harvested; also the por- 
tion the plants, principally grasses, remaining 
after current grazing completed. 

Stubble Crops—(1) Crops developed from the stub- 
ble the previous season. (2) Crops sowed 
grain stubble after harvest for turning under the 
following spring. 

Stubble protective cover provided leav- 
ing plant residues any previous crop mulch 
the soil surface when preparing for and plant- 
ing the following crop. 
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Stumpage—The value timber stands uncut 
the woods; the uncut timber. 

term applied regions climates 
where moisture normally less than under humid 
conditions but still sufficient for the production 
many agricultural crops without irrigation dry- 
land farming. Natural vegetation mostly tall 
grasses. The annual rainfall varies from inches 
cool regions high inches hot areas. 
Contrast with Humid. 

controlling the water 
table raise into nearly the root zone. See 
Subsurface Drainage Check. 

Submerged weir which use has the tail- 
water level higher than the weir crest. Contrast 
with Free Weir. 

Subsoil—Roughly, that part the solum under the 
topsoil; soils not having clearly differentiated 
layers, the soil under the topsoil depth 
about five feet. 

the subsoil soil horizon be- 
low the normal plow depth. Sometimes referred 
Chiseling. The intended purpose either 
break shatter hardpan which has been imped- 
ing internal soil drainage shatter and treat 
layer that has been limiting the root depth 
the soil. 

indefinite term for the horizon 
soil; the layer below the land surface. Also see 
Underlying Stratum. 

Subsurface Drainage gate other 
ture placed deep drainage ditch covered 
drain whereby the drainage discharge can con- 
trolled maintain constant ground-water level 
for subirrigation. 

Subsurface Irrigation—Irrigation means un- 
derground porous tile its equivalent. 

Subsurface Tillage—Tillage with specialized equip- 
ment which thoroughly loosens and prepares 
seedbed but does not invert the surface residual 
mulch. See Mulch Tillage. 

watershed subdivision unspeci- 
fied size that forms convenient natural unit for 
planning and installing soil and water conservation 
measures, particularly those involving water deten- 
tion, channel stabilization, and sediment control. 
See Watershed (2). 

Succession—The progressive development vege- 
tation toward its highest ecological expression, the 
replacement one plant community 
another. The initial growth plants newly 
formed soils soil surfaces which are exposed 
for the first time and have never borne vegetation 
called the Primary Succession. 

Summer Fallow—The tillage uncropped land dur- 
ing the summer order control weeds and store 
moisture the soil for the growth later crop. 
practice common semi-arid regions, where the 
crop every year, especially before planting winter 
grains. 

Supplemental Irrigation—The watering crops 
regions where normal rainfall ordinarily supplies 
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most the moisture. during dry periods 


prevent retardation growth. 

Supplemental pasture for use 
adverse weather conditions, usually annual for- 
age crops for dry periods winter time. See 
Temporary Pasture. 

Suppressed tree with growth seriously re- 
tarded crowding and shading. 

Suppressed measuring weir with the sides 
the notch flush with the channel, thus eliminat- 
ing end contractions the overflowing water. 

Surface Profile longitudinal pro- 
file assumed the surface stream water 
flowing open channel; the grade 
line. 

Surface Soil—The upper part cultivated soil 
stirred the plow other tillage im- 
non-arable soils. 

land area with excess water much the 
year and dense growth native vegetation, in- 
trees; cypress and mangrove 
swamps the southern United States. 


Tailwater—The water just downstream from 
ture. 

Talus—An accumulation broken rock the base 
cliff steep mountain. Results from gravity 
acting fragments rock broken off above. 

Tank, structure formed excavation 
and earthen dam across drainage for im- 
pounding drinking water for livestock. Syn. Live- 
stock Reservoir; Stock Pond. 

Tap Root plant root system dominated 
single large “taproot,” normally growing 
straight down, from which most all the small- 
roots spread out laterally. Alfalfa and carrot 
have taproots. Contrast with Fibrous Root System. 

Temporary pasture designed provide 
grazing for only short period, usually consisting 
annual plants. See Supplemental Pasture. 

Terrace—An embankment ridge earth con- 
structed across slope control run-off and mini- 
mize soil erosion. Bench terraces and ridge ter- 
races are the two general types. See Bench Ter- 
race; Ridge Terrace. Also see Broad-Base 
Diversion; Drainage Terrace; Graded Terrace; 
Level Terrace; Mangum Narrow-Base Ter- 
race; Nichols Spur Terrace. 

Terrace difference elevation between 
the bottom the terrace channel and the top 
the terrace ridge adjacent points. 

Terrace Interval—Measured either vertical 
horizontal distance between corresponding points 
two adjacent terraces. The vertical interval 
(difference elevation between stake lines) 
used almost exclusively staking terrace lines 
for construction. For the top first terrace 
measured between the top the hill and the cen- 
ter the terrace. 

Terrace Outlet Channel—The channel into which the 
flow from one more terraces discharged and 
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from the field. generally protected 
from erosion dense cover perennial grass. 

Terrace complete series terraces occu- 
pying slope and discharging run-off into one 
more outlet channels. 

Terrace Width—The combined width the terrace 
channel and ridge measured horizontally from 
the high water line the upper edge the chan- 
nel the foot the lower slope the terrace 
ridge. 

Texture, Soil—The relative proportions various 
sized mineral particles, soil separates, the soil. 
Clay soils are said fine heavy textured, 
loams are medium textured, and sandy gravelly 
soils are coarse light textured. the labora- 
tory, texture determined mechanical analysis. 
the field, the feel when the moist soil rubbed 
between the thumb and fingers. 

Thinning cutting made immature 
stands after the sapling stage for the purpose 
increasing the rate growth those trees which 
are left. 

Threshold Velocity (Wind Erosion)—The minimum 
velocity which wind will begin moving particles 
sand other soil material. 

Tidal Marsh—Low flat marshlands traversed in- 
terlacing channels and tidal sloughs and usually 
inundated high tides. Vegetation usually consists 
rushes, grasses, and few other low-growing 
salt-tolerant plants. 

Tide Gate—A swinging gate the outside 
drainage conduit from diked field below high 
tide level. The gate excludes water high tide 
and permits drainage low tide. 

Tile, Drain—Pipe made burned clay, concrete 
similar material, short lengths, usually laid with 
open joints collect and carry excess water from 
the soil. 

Tillage—W orking the soil for the purpose provid- 
ing more favorable conditions for plant growth. 
Most common tillage operations are plowing, har- 
rowing, and cultivating. 

branch which usually erect semi-erect 
and which arises from bud the axils leaves 
the base plant. Wheat and other annual 
and perennial grasses increase 
tillers. 

Tilth, Soil—The physical condition the soil its 
relation plant growth, especially soil structure. 
Good tilth refers the friable state, and associ- 
ated with high non-capillary porosity and stable 
granular structure. soil poor tilth non- 
friable, hard, non-aggregated, and difficult till. 

Tilting gate hinged the top bottom 
and counterbalanced weights, automatically 
opening closing with the change head. 

Toe (Engineering lowest downstream edge 
dam structure. 

distinguishable layer the surface 
the soil, often inches thickness. dark- 
colored soils, the surface layer layers 
higher organic matter than the material below. 
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many soils, the layers that lie over 
material heavier texture and more pronounced 
structure, provided such material occurs within 
about inches the surface. uniform soil 
material, the soil plow depth. The thickness 
the original topsoil, before accelerated erosion, 
used standard against which estimate the de- 
gree accelerated erosion. 

Total Digestible standard evaluation 
the digestibility particular feed for live- 
all the digestible organic nutrients: 
protein, fiber, nitrogen-free extract and fat (the 
latter being multiplied 2.25 because its energy 
value for animals approximately 2.25 times that 
protein carbohydrates). The percentage 
Total Digestible Nutrients, therefore, represents 
the approximate heat energy value the feed. 
Abbr. 

Toxic Salt, Reduction of—Decreasing the 
tion salts soils leaching, irrigation, 
addition soil amendments. 

Trace Element—See Essential Elemetn. 

cross section area used sam- 
ple for recording, mapping studying the vege- 
tation and its use; transect may series 
plots, belt strip, merely line. 

Transpiration—The discharge water vapor into 
the atmosphere the leaves and stems living 
plants. 

Transplant seedling which has been 
transplanted one more times the nursery. 
Transportation (Soil movement de- 
tached soil material across the land surface 
through the air. May accomplished running 

water, wind gravity. See Detachment. 


Tree—A woody plant that reaches height 
least feet, has single stem and definite 
crown shape. (There distinction 
between trees and shrubs, and some plants, such 
and willows, may grow either trees 
shrubs. 


Tree Planting—Planting trees, shrubs, vines, and 
cuttings same prevent soil loss and excessive 
run-off and produce wood 
plantings for controlling gullies, sand dunes, pro- 
tecting banks, windbreaks, under-planting, 
inter-planting existing woodlands, and field 
planting. 

Truncated Soil Profile—Soil profile which has been 
means. profile may have lost part all the 
and sometimes the horizon leaving soil only 
the undeveloped parent material horizon. Com- 
parison eroded soil profile with virgin profile 
the same area, soil type, and slope conditions, 
indicates degree truncation. 

small bunches. 


Turbine Pump, Deep vertical multistage 
pump with impeller having 
vanes which economically convert the velocity 


head pressure head, and designed in- 
stalled the well casing below the water table. 

Turbulent Flow (Hydraulics)—A type flow 
which any particle may move any direction with 
respect any other particle and not fixed 
regular path. The water agitated cross cur- 
rents and eddies. The head loss approximately 
proportional the second power the velocity. 
Syn. Sinuous Flow; Tortuous Flow. 

Turbulent Velocity (Hydraulics velocity above 
which, particular conduit, turbulent flow will 
always exist, and below which the flow may 
either turbulent laminar, depending 
stances. 

Turnaway—See Headland. 

Two-Stage dam having two distinct drops. 


Undercutting (Erosion material the 
base steep slope cliff falling water, 
stream, wind erosion, wave action. This removal 


steepens the slope produces overhanging cliff. 


Underflow—Movement water through pervious 
subsurface stratum the flow percolating water 
the flow water under ice, under structure. 

intensity grazing which the 
forage available for consumption under system 
conservation range pasture management 
not used best advantage. Contrast with Over- 
grazing. 

Undergrowth (Forestry) Seedlings, shoots, and 
small saplings under existing stand trees. 
Underlying Stratum stratum under- 
neath the soil, such hard rock layer clay 
sand, that not parent material. may 

may not affect the overlying soil. 

plant young trees sow seeds un- 
der existing stand trees. 

Understocking (Range condition 
where smaller number animals than could 
adequately accommodated the forage produced 
grazes given range given season. Con- 
trast with Overstocking; Proper Stocking. 

Understory—That portion the trees forest be- 
low the upper crown cover. Syn. Underwood. Con- 
trast with 

Unhulled seed normally covered hull, 
that is, bracts other coating, and from which 
the hull has not been removed. 

Uniform Flow flow which the 
mean velocity constant. Uniform Flow also re- 
ferred Steady Uniform Flow. ideal 
condition that can only approximated fact. 
the velocity the constant discharge varies, the 
flow defined Steady Non-uniform. 

term applied feed, forage indi- 
vidual plant species that are not well-liked and 
therefore not eaten readily domestic animals. 

Uplift upward pressure water 
the base structure. 

Use, Actual (Range total number livestock 
that have actually grazed range and the length 
time that they have used it, usually expressed 


animal-unit months, cow months, sneep months. 

Use, Common given range 
more than one kind livestock within the same 
grazing year. 

Use, Community (Range)—Grazing area re- 
stricted the livestock belonging specified local 
group owners. 

Use, Dual (Range)—The use given range 
more than one kind livestock the same time. 
Use, Proper range the best 
advantage, considering all factors. These include 
maintaining optimum vigor forage plants 
grazing prevent serious injury the for- 

age the soils upon which the plants grow. 


Variable Grade channel having varia- 
ble slope. the slope generally decreasing the dis- 
tance from the outlet increases. For example, 
channel 1,200 feet long may built four 300- 
foot sections each having different grades, the out- 
let end having 0.25 foot fall per 100 feet; the next 
section, 0.20; the third, 0.15; and the fourth sec- 
tion, 0.10 foot per 100 feet. comparison, uni- 
form grade channel has constant slope throughout 
its entire length. 

Vegetated Channel—See Grassed Waterway. 

Vegetative Practices—Any method effecting soil 
and moisture conservation the use vegetation. 

Velocity Head (Hydraulics)—The distance body 
must fall freely vacuum under the force 
gravity acquire the velocity possesses. 

the flowing water and the 
acceleration due gravity. 

Venturi type measuring flume having 
contracted throat section which there occurs 
increase velocity and decrease the depth 
flow. The flow through the throat section 
velocity less than Belanger’s critical velocity. See 
Parshall Measuring Flume. 

Venturi Meter—<A proprietary device for measuring 
the flow fluids through pipes. consists essen- 
tially Venturi tube and special form flow- 
registering device. 

closed conduit which gradually 
sure head which the velocity through the throat 
may determined. 

Virgin forest essentially uninfluenced 
human activity. 

Volume Weight figure indicating the 
number times heavier dry soil, including the 
soil pore space. than equal volume water. 
Depends the true gravity and porosity 
the soil. Volume weights range from low 1.0 
high 2.0. Syn. Apparent Specific Gravity 
Bulk Density. Contrast with Specific Gravity. 


gully. southwestern United States, the 
dry bed intermittent stream, sometimes the 
bottom canyon. 
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channel required convey water dis- 
charged into from spillway, escape, 
spillway. 

Water Conservation—The physical control, 
tion, management, and use water resources 
such way maintain crop, grazing and forest 
lands, vegetal cover, wildlife and wildlife habitat 
for maximum sustained benefits people, agricul- 
ture, industry, commerce, and other segments the 
national economy. 


Water Control (Soil and Water 
physical control water such measures con- 
servation practices the land, channel improve- 
ments, and installation structures for water re- 
tardation and sediment detention. (Water control 
defined here does not refer legal control 
water 


Water pool water maintained break 
the impact water overflowing dam, chute, 
other spillway structure. 

Water schedule the water require- 
ments for particular purpose, for irrigation, 
power, municipal supply, plant transpiration 
storage. 

Water Disposal System—The complete system for 
removing excess water from land with minimum 
erosion. For sloping land may include terrace 
system, terrace outlet channels, dams, and grassed 
waterways. For level land may include only sur- 
face drains both surface and subsurface drains. 

Water Level (Stage) Recorder See Recording 
Gages. 

condition lands where the 
ground water stands level that detrimental 
plants. may result from over-irrigation, seep- 
age, inadequate drainage. 

Water Requirement (Plant strict 
sense, the ratio the number units water ab- 
sorbed the plant during the growing season 
the number units dry matter produced the 
plant during that time. More generally, the amount 
water lost through transpiration during the grow- 
ing season, since the amount retained the plant 
very small compared the amount evaporated 
from it. Water requirement varies with climatic 
conditions, soil fertility and soil moisture. 

Water supply water given 
area watershed. Usually interpreted terms 
availability surface underground water. 

Water legal rights the use water. 
They consist riparian rights, and those acquired 
appropriation and Riparian Rights 
are those which riparian owner has the use 
the stream water which his land bounded 
traversed. Appropriative Rights are those ac- 
quired individual the exclusive use wa- 
ter, based strictly priority appropriation and 
application the water beneficial use, and with- 
out limitation the place use riparian land. 
Prescriptive Rights are those which legal title 
acquired long possession and use without protest 
other parties. 


Water Spreading—The application water lands 
for the purpose increasing the growth natural 
vegetation store the ground for subse- 
quent withdrawal pumps for irrigation. Also see 
Winter Irrigation. 

Water Table—The upper surface free ground wa- 
ter zone saturation except when separated 
from underlying body ground-water un- 
saturated material. 

Water Table, upper surface body 
free ground water zone saturation, sepa- 
rated unsaturated material from underlying 
body ground water different zone satura- 
tion. See Perched Water. 

Watershed—(1) The total land area, regardless 
size, above given point waterway that con- 
tributes run-off water the flow that point. 
(2) major drainage-area subdivision drain- 
age basin. the basis this concept the United 
States generally divided into some 150 watersheds 
such the Cheyenne, Delaware, Pecos, Pee Dee, 
Munkingum, and Willamette. See Subwatershed 
and Minor which are subdi- 
visions this concept Watershed. 

Watershed use watershed lands 
with such predetermined objectives 
such the control erosion, stream flow, silting, 
floods, and water, forage timber yield. 

Watershed Planning—Planning the use and treat- 
ment land and water which will most nearly meet 
all the objectives soil and water conservation 
from the standpoint both the individual farms 
and all the residents the watershed. 

natural course for the flow water. 
Also see Farm Waterway. 

state the atmosphere any given 
time with respect temperature, humidity, cloudi- 
ness, precipitation, wind velocity and barometric 
pressure. Contrast with Climate. 

Weathering—The physical and chemical disintegra- 
tion and decomposition rocks and minerals. 

unwanted competitive plant fields, gar- 
dens. orchards, pastures, ranges, and forests. 

Weed undesirable species tree which in- 
terferes with the development crop trees. 

Weep-Holes (Engineering left retain- 
ing walls, aprons, linings, foundations permit 
drainage and reduce pressure. 

Weight Method (Range method 
arriving the volume forage herbage 
range clipping and weighing samples, esti- 
mating weight areas known size. 

dam across stream for diverting for 
measuring the flow. See Measuring Weir. 

Weir Notch—The opening weir for the passage 
water. 

Wells bore shaft extending into 
aquifer vielding water for irrigation 
purposes. 

Wetted Perimeter length the 
line contact between the water and the sides 
and bottom channel, measured perpendicular 
the direction the channel. 


Wicket movable barrier made wickets, 
shutters, revolving about central axis. 

Wildlife—Undomesticated vertebrate animals consid- 
ered collectively. 

Wildlife Area protection and de- 
velopment areas for the benefit wildlife. Meas- 
ures used may include planting, fencing, control 
grazing and fire, cutting, ditching, water level con- 
trol, and any other practices that will provide food, 
cover, and water for wildlife. Includes such areas 
marshes, odd areas, fence rows, hedges, gullies, 
streambanks, borrow pits and water-logged land. 

Wildlife Border strip low growing plants 
(herbaceous plants, shrubs, both) along edges 
woodland, established planting seeds plants 
developed release cutting competing woody 
plants. 

Wildlife Conservation—(1) Reasonable use and man- 
agement environmental factors, such food and 
cover, such allow maximum breeding populations 
and cropping game and furbearers such as, quail, 
pheasants, and muskrats. (2) The presentation 
rare vanishing species; example, California con- 
dor. 

Wildlife Land—(1) Land, whether not suitable for 
other uses, used for the main sole purpose 
producing maintaining wildlife. (2) Land 
such character that its only practical use for wild- 
life habitat production. 

Wildlife Management—The art manipulating 
habitat and sometimes the animals themselves 
control their See Fish Pond Manage- 
ment; Game Manegement; Marsh Management 
Odd Areas Management; Pond Management; and 
Wildlife Area Management. 

seedling young plant that has grown 
wild, that is, outside nursery, and has been dug 
for use planting stock. 

Wilting Coefficient moisture percent- 
age dry weight remaining the soil when plants 
reach condition permanent wilting. (Plants 
will not revive when placed saturated atmos- 
phere.) Also known Wilting Point. 

barrier trees and shrubs, usually 
with three more rows, reduce check the 
force the wind. Established for the protection 
fields, orchards, feedlots and homesteads. See 
Shelterbelt. 

Wind Erosion—The detachment, and 
deposition soil the action wind. The re- 
moval and redeposition may more less uni- 
form layers localized blowouts and dunes. 

Wind Strip production crops 
long, relatively narrow strips, placed crosswise 


the direction the prevailing winds without regard 
the contour the land. 

Wing Dam—See Spur Dike. 

Wing Wall—Side walls dam structure extending 
from head-wall downstream the length the apron; 
used prevent sloughing banks channels, and 
direct and confine overfall. 

Winter Irrigation—The irrigation lands between 
growing seasons order store water the soil 
for subsequent use plants. 

Wire dam with the head wall constructed 
mesh wire. 

Wolf tree occupying more space than its 
value warrants, curtailing better neighbors. term 
usually applied broad-crowned, short-stemmed 
trees, weed tree large size, growing for 
some time, and overtopping others, taking valua- 
ble space. 

land used for the natural growth 
trees and shrubs. Woodland includes addition 
plantations,’’ shelterbelts, windbreaks, wide hedge- 
row areas woodland species for wildlife food 
cover, stream and other banks with woodland cover, 
gullies and roadsides with permanent woodland 
also includes the farmland upon which 
has been determined woody vegetation 
established and maintained. 

Woodland Management—The management exist- 
ing woodlands and plantations that have passed the 
establishment stage. Includes all measures designed 
improve the quality and quantity woodland 
growing stock and maintain litter and herbaceous 
ground cover for soil and water conservation. Some 
these measures are planting, improvement cut- 
ting, thinning, pruning, slash disposal, and protec- 
tion from fire and grazing. 

small tract woods farm; shady 
enclosure grove for livestock. 


Zone Aeration layer earth 
(may both soil and the underlying strata) not 
filled, except temporarily, with water under hydro- 
static pressure. The interstices contain air and 
water, except the smaller ones within the 
fringe may completely filled with water held 
capillary force. The zone aeration comprises the 
area where fringe water, intermediate water, and 
ground water may found. 

Zone Saturation layer the 
earth (may both soil and the underlying strata) 
containing gravitational free water under hydro- 
static pressure. 


TOOLS THAT HELP 
PROMOTE BETTER FARMING 


BROAD BASE TERRACES CAN QUICKLY BUILT 
WITH DISC AND ONE-WAY PLOWS 


farmer looks soil conservation with prac- 
tical eye. Whatever steps that are taken his ex- 
pense must whittled the sizé his pocketbook. 


That why building broad base field terraces with 
the own tools and bis own labor, has met with 
such wide approval. very little cost, broad base 


EVERY AGRICULTURAL ENGINEER HAS STAKE 


terraces can quickly built with disc plows, one-way 
plows and moldboard plows. 


The plow has often been called some des- 
troyer soil fertility. But here, building terraces, 
matter what some may think otherwise, 
definite rebuilder. The Massey-Harris Company, 
Quality Avenue, Racine, Wisconsin. 
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SOIL CONSERVATION 


Deep-rooted legumes are nature’s own 
tools—and perhaps the best—for getting 
surface water ‘into the subsoil. 


But the older cultivated lands, plow 
pans and tight subsoils are sure 
problem for many years ahead. 

Now method aiding nature mechani- 
cally being used humid areas after 
having proved successful semi-arid and 
irrigated lands. The subsoiler pictured 
above the Allis-Chalmers Tractor 


Give the Subsoil Drink 


penetrates inches more and 
shatters hard layers soil. Spaced 
regular intervals across the slope, the chisel 
incisions catch water and lead into the 
subsoil. flat marshy land the sub- 
soiler can used improve drainage. 


Allis-Chalmers subsoilers for the 
and Tractors make this phase soil 
and water conservation practical for every 
farm. The Traction Booster system enables 
these farm-size tractors handle the 
heavy pulling required for this type 
work. Subsoiling another conservation 
practice that can done now with home- 
owned equipment. 


ALLIS-CHALMERS 


MILWAUKEE 
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